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Abstract: 
 
This paper provides an examination of current and future demands on potable (drinking) water in 
the Pilbara. In this examination, it builds a picture summarizing human habitation in the Pilbara, and 
the nature in which the Western Australia state and Commonwealth governments assess and 
manage resources in the Pilbara, state wide, and nationally. Following on, water demand is broken 
down into its major user groups per town, and future demand is estimated based on publically 
available documents. It will be shown that water demand in certain areas of the Pilbara will exceed 
their licensed extraction limits within the next 20 years. It will also be show that a number of factors, 
including industrial grown and higher residential demand are the drivers of these issues. Finally, 
these factors will be examined for their root cause, the rolls of various government stakeholders 
assessed, and recommendations will be made to improve the supply, use, and management of water 
in the Pilbara. 
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I declare that this Research Project is my own account of my research and contains as its 
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Part 1: Review of Relevant Literature and Background Information 
Chapter 1 – Introduction to the Pilbara 
Introduction: 
The Pilbara is a vast geographic area that is influenced by a number of human and natural 
factors. Given the vastness of the issues that compound the sustainability of all resources in 
the region, this report will be limited to a smaller subsection of human habitation of the 
Pilbara. We will primarily focus on the major towns in the region that can be considered in 
general terms to be „open‟. In this regard, an open town is under the control of a civil 
government authority or local authority, and not a private company. This however includes 
towns that are supplied water under licence by private companies that are not the Water 
Corporation. Finally we shall limit our town selection to the major towns of each respective 
local shire of the Pilbara, subject to the availability of data for analysis. 
This chapter will introduce the region in broad terms of geographic composition, followed by 
human habitation patterns in the major towns, major users of potable water, and associated 
infrastructure. 
Chapter 1: 
Definition of the Pilbara Area: 
The Pilbara is a large geographic area that spans the state of Western Australia from the 
North West coast to the Northern Territory border
1
. The Pilbara is defined in its area in two 
ways. Firstly, the Regional Development Commissions Act (1993) distinguishes the Pilbara 
as a distinct area of administration through the combined lands of the Shires of Roebourne, 
                                                          
1 Department of Water, Pilbara Regional Water Plan: Supporting Details, Department of Water, Perth, 2008, pg 5 
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Ashburton, East Pilbara, and the Town of Port Hedland
2
. This definition provides a 
convenient level of administration for the State government, which has allocated a Regional 
Development Commission to oversee regional development
3
. The combined Pilbara Local 
Government‟s area is 507,896 square kilometres in size and covers a number of ecological 
and geographic regions
4
. 
The second definition for the area of the Pilbara is geographic. The Federal Department of the 
Environment divides Australia into a number of ecoregions that separates the area into 
regions of unique ecological composition
5
. The first level of division is the separation of 
Australia into seven distinct types of eco regions individualised by the mixture of distinctive 
plant and animal life
6
. The Pilbara area is defined as being a part of the deserts and xeric 
shrub lands of Central and North Western Australia that is characterised by evaporation that 
exceeds rainfall, and surface life that has short life spans dictated by occasional rainfall
7
. This 
eco region division system is based on the World Wildlife Fund system of eco region 
classification
8
. 
This classification on terrestrial ecology is further divided by the Interim Biogeography 
Regionalisation for Australia (IBRA) framework, which divides the country into more refined 
ecoregions for the purpose of identifying geographically distinctive lands to enhance 
conservation efforts
9
. This classification, enveloping the western half of the Pilbara local  
government area, is notable for its arid climate, iron rich low lying mountain ranges, the 
influence of coastal weather, and the fact that it lies just south of the normal northern tropical 
                                                          
2 Regional Development Commissions Act (1993) Schedule 1 Part G 
3 Department of local Government and Regional development, Regional Development Commissions, Department of local Government and 
Regional development, http://www.dlgrd.wa.gov.au/RegionDev/RegionDevContacts/Commissions.asp#pilbara [July 12, 2009] 
4 Pilbara Development Commission, Regional Information, Pilbara Development Commission, http://www.pdc.wa.gov.au/regional-
information.aspx, [July 12, 2009] 
5 Department of the Environment, Water, Heritage and the Arts, Australia's ecoregions, Department of the Environment, Water, Heritage 
and the Arts, http://www.environment.gov.au/parks/nrs/science/bioregion-framework/terrestrial-habitats.html, [July 12, 2009] 
6 Department of the Environment, Water, Heritage and the Arts, Australia's ecoregions,  [July 12, 2009] 
7 Department of the Environment, Water, Heritage and the Arts, Australia's ecoregions,  [July 12, 2009] 
8 World Wildlife Fund, Selection of terrestrial ecoregions, World Wildlife Fund, 
http://www.panda.org/about_our_earth/ecoregions/about/habitat_types/selecting_terrestrial_ecoregions/ [July 20, 2009] 
9 Department of the Environment, Water, Heritage and the Arts, Australia's ecoregions,  [July 12, 2009] 
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monsoonal regions
10
. The size of this region is approximately 178,213 square kilometres
11
, 
and encompasses most of the major towns within the total Pilbara local government region
12
. 
Human Habitation and Sources of Water: 
The population of the Pilbara fluctuates due the mining industry‟s practice of recruiting a “fly 
in/fly out” workforce13. Fly in/fly out is the practice of transporting a population of workers 
to a place of work, temporarily accommodating them during the duration of their work, and 
then repatriating to their homes during off periods.  
Human habitation of the region is divided into four local government shires. Each Shire is 
responsible for the administration and provision of amenities to the towns within their 
geographic area. We will look at each shire individually. 
Shire of Roebourne: 
The Shire of Roebourne is located on the North West coast of the Pilbara, situated between 
the Shire of Ashburton and the Town of Port Hedland. The Shire is approximately 15,197 
square kilometres in size
14
. The population of the Shire, as of the 2006 census, is 16,423 
residents, which is divided amongst the towns of Karratha, Dampier, Roebourne, Wickham, 
Point Samson, and a number of smaller remote communities
15
.  Table 1 illustrates the 
breakdown of residents in the Shire of Roebourne in 2006.
 
 
 
                                                          
10 Australian Natural Resource Atlas, “Pilbara”, Rangelands – Overview, Australian Natural Resource Atlas,  
http://www.anra.gov.au/topics/rangelands/overview/wa/ibra-pil.html, [July 20, 2009] 
11Department of the Environment, Water, Heritage and the Arts, Interim Biogeographic Regionalisation for Australia (IBRA 6.1) Regions 
and Codes, Department of the Environment, Water, Heritage and the Arts, 
http://www.environment.gov.au/parks/nrs/science/capad/2004/ibracode.html, [July 20, 2009] 
12 Australian Natural Resource Atlas, “Pilbara”, Rangelands – Overview, [July 20, 2009] 
13 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 28 
14 Shire of Roebourne, “Location & Area”, About Us, Shire of Roebourne, http://www.roebourne.wa.gov.au/aboutus/aboutus.htm#area, 
[July 20, 2009] 
15 Roebourne, Australian Bureau of Statistics, Basic Community Profile – Roebourne, Australian Bureau of Statistics, 
http://www.censusdata.abs.gov.au/ABSNavigation/prenav/ViewData?&action=404&documentproductno=LGA57560&documenttype=Deta
ils&tabname=Details&areacode=LGA57560&issue=2006&producttype=Community%20Profiles&&producttype=Community%20Profiles
&javascript=true&textversion=false&navmapdisplayed=true&breadcrumb=LPD&&collection=Census&period=2006&producttype=Comm
unity%20Profiles&#Basic%20Community%20Profile, [July 20, 2009] 
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Table 1: Population of Major centres of Roebourne and Census Night Visitors
16
: 
Census Data Residents Visitors 
% 
visitors 
Shire of 
Roebourne 16,423 3,548 17.8% 
Karratha 11,725 1,992 14.5% 
Dampier 1,371 700 33.8% 
Roebourne 857 158 15.6% 
Wickham 1823 121 6.2% 
Point Samson 274 203 42.6% 
Other 373 374 50.1% 
 
Table 1 also illustrates the proportion of visitors within the shire at the time of the census. As 
a combined group of residents and visitors, visitors represent nearly 18% of the population at 
the time of the 2006 census, a large proportion being fly in/fly out workers. This indicates 
that on top of supplying potable water for the regular population, approximately a further 
3,500 people need to be catered for
17
. 
The main source of water for the towns of the Shire of Roebourne is the West Pilbara Supply 
Scheme
18
, this scheme supplies all the major shire towns from the Millstream aquifer bore 
field and the Harding Dam
19
. Additional water is supplied to the town of Dampier through a 
desalination plant on the Burrup Peninsula, primarily to service industrial activities in the 
Dampier/ Burrup Peninsula area
20
. 
 
                                                          
16 Australian Bureau of Statistics, Basic Community Profile – Roebourne, [July 20, 2009] 
17 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 27 
18 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 28-29 
19 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 28-29 
20 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 28 
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Shire of Ashburton: 
The Shire of Ashburton lies on the western part of the Pilbara. The shire is approximately 
105,647 square kilometres in size
21
. This population is divided between the towns of Tom 
Price, Paraburdoo, Pannawonica, and Onslow, and as of the 2006 census has 6,077
 
residents
22
. Table 2 illustrates the breakdown of 2006 residents in the Shire of Ashburton, as 
well as the number of visitors to the shire on census night and the proportion those visitors 
make up the combined population (residents plus visitors). 
Table 2: Population of Major centres of Ashburton and Census Night Visitors
23
 
Census Data Residents Visitors 
% 
visitors 
Shire of 
Ashburton 6,077 2,358 28.0% 
Onslow 574 382 40.0% 
Pannawonica 685 127 15.6% 
Paraburdoo 1,605 254 13.7% 
Tom Price 2,720 472 14.8% 
Other 493 1,123 69.5% 
 
Again, like the Shire of Roebourne, the population of Ashburton has a significant visitor 
population, making up nearly 30% of the combined resident/visitor population. This again 
represents the significant impact of fly in/fly out practices. Of more significance is the large 
                                                          
21 Shire of Ashburton, Town sites, Shire of Ashburton, http://www.ashburton.wa.gov.au/community/townsites, [July 20, 2009] 
22 Australian Bureau of Statistics, Basic Community Profile – Ashburton, Australian Bureau of Statistics,  
http://www.censusdata.abs.gov.au/ABSNavigation/prenav/ViewData?&action=404&documentproductno=LGA50250&documenttype=Deta
ils&tabname=Details&areacode=LGA50250&issue=2006&producttype=Community%20Profiles&&producttype=Community%20Profiles
&javascript=true&textversion=false&navmapdisplayed=true&breadcrumb=LPD&&collection=Census&period=2006&producttype=Comm
unity%20Profiles&#Basic%20Community%20Profile, [July 20, 2009] 
23 Australian Bureau of Statistics, Basic Community Profile – Ashburton, [July 20, 2009] 
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number of visitors that are not represented in the major towns, showing the population impact 
of private mining industry camp sites on demographics of the area
24
. 
Due to the vast size of the shire and the spread of human settlements, a number of water 
sources are used for different towns. The town of Onslow is serviced by an independent water 
supply from the Cane River bore field
25
. Pannawonica is supplied by water from water 
extraction from the Robe River area, and Tom Price and Paraburdoo from the Paraburdoo 
well field
26
. While all other towns are supplies under licence by the Water Corporation, 
Pannawonica, Tom Price and Paraburdoo are serviced under Pilbara Iron under its own 
licence
27
.  
Town of Port Hedland: 
The Town of Port Hedland sits on the North West coast between the Shires of Roebourne and 
Ashburton. This local government area differs from its surrounding councils as the majority 
of the population and economic activity revolves around one town, that of Port Hedland. The 
total local government area of the Town of Port Hedland is approximately 11,844 square 
kilometres in size
28
. The total local government population is 11,958
29
 as of the 2006 census, 
of which the vast majority resides within the Port Hedland town site as illustrated by table 3.  
 
 
                                                          
24 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 27 
25 Water Corporation, Onslow Water Supply Scheme Review, Water Corporation, 
http://www.watercorporation.com.au/_files/InfrastructureProjects/Onslow_Project_Information_Issue_3.pdf, [July 20, 2009] 
26 Department of Water ,“Figure 11: Water-supply schemes”, Pilbara Regional Water Plan: Supporting Details, pg 29 
27 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 31 
28 Town of Port Hedland, Annual report 2007/2008, Town of Port Hedland, http://www.porthedland.wa.gov.au/council/public_documents, 
[July 20, 2009] 
29 Australian Bureau of Statistic, Basic community Profile – Port Hedland, Australian Bureau of Statistic, 
http://www.censusdata.abs.gov.au/ABSNavigation/prenav/ViewData?&action=404&documentproductno=LGA57280&documenttype=Deta
ils&tabname=Details&areacode=LGA57280&issue=2006&producttype=Community%20Profiles&&producttype=Community%20Profiles
&javascript=true&textversion=false&navmapdisplayed=true&breadcrumb=LPD&&collection=Census&period=2006&producttype=Comm
unity%20Profiles&#Basic%20Community%20Profile, [July 20, 2009] 
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Table 3: Population of Major centres of Port Hedland and Census Night Visitors
30
: 
Census Data Residents Visitors 
% 
visitors 
Town of Port 
Hedland 11,958 1,865 13.5% 
Port Hedland 11,558 1,772 13.3% 
Other 400 93 18.9% 
 
While again there is a significant visitor population, the proportion is not as high as other 
regional towns. This shows the greater proportion of resident dwellers in the town and the 
total local government area compared to other Shires of the region. 
The primary source of water for the town is the Port Hedland water supply scheme
31
. The 
scheme extracts water from two sources, the Yule River bore field and the De Grey River 
bore field
32
. The water from these two sources are mixed before distribution to create a 
supply of uniform quality water
33
. 
 
Shire of East Pilbara: 
The Shire of East Pilbara is the easternmost shire of the Pilbara local government area. It is 
the largest of the four shires at 379,571 square kilometres and styles itself as the “world‟s 
largest shire”34. The shire has 6544 residence as of the 2006 census, divided mainly amongst 
                                                          
30 Australian Bureau of Statistic, Basic community Profile – Port Hedland, Australian Bureau of Statistic [July 20, 2009] 
31 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 30 
32 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 30 
33 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 30 
34 Shire of East Pilbara, Maps of the Shire, Shire of East Pilbara, http://www.eastpilbara.wa.gov.au/php_scripts/maps_of_shire.php, [July 20, 
2009] 
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the towns of Newman, Marble Bar, and Nullagine
35
. This population distribution is 
represented by table 4. 
Table 4: Population of Major centres of East Pilbara and Census Night Visitors
36
: 
Census Data Residents Visitors % visitors 
Shire of East 
Pilbara 6,544 4,446 40.5% 
Marble Bar 193 81 29.6% 
Nullagine 218 136 38.4% 
Newman 4,244 731 14.7% 
Other 1,889 3,498 64.9% 
 
Yet again there is a significant representation of visitors in the shire local government area. 
The visitor proportion of the combined resident/visitor population at the 2006 census was 
over 40%, with a large proportion of this visitor population (around 3,500) were situated 
outside the main town centres. This again represents the strong impact of the fly in/fly out 
culture
37
.  
The main sources of water for the shire are depended on the location of the individual towns. 
Newman and surrounding industries are supplied by bores based in the Fortescue river area 
and the Ophthalmia dam
38
. Of note is the practice of using water from the dam to replenish 
the bore field to allow extraction from the field. Both Marble Bar and Nullagine rely on local 
bores and wells. 
                                                          
35 Australian Bureau of Statistic, Basic community Profile – East Pilbara, Australian Bureau of Statistic, 
http://www.censusdata.abs.gov.au/ABSNavigation/prenav/ViewData?&action=404&documentproductno=LGA53220&documenttype=Deta
ils&tabname=Details&areacode=LGA53220&issue=2006&producttype=Community%20Profiles&&producttype=Community%20Profiles
&javascript=true&textversion=false&navmapdisplayed=true&breadcrumb=LPD&&collection=Census&period=2006&producttype=Comm
unity%20Profiles&#Basic%20Community%20Profile, [July 20, 2009] 
36 Australian Bureau of Statistic, Basic community Profile – East Pilbara, Australian Bureau of Statistic, [July 20, 2009] 
37 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 27 
38 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 32 
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Key Source Documents: 
The following documents provide the key background information on the nature of the region 
and the demographics of the shires. 
Pilbara Regional Water Plan: 
The Pilbara Regional Water Plan is the foundational document on which current and future 
water policy in the Pilbara will be set
39
. The document outlines current water practices in 
general terms, and outlines a number of objectives that need to be met in order to achieve 
long term sustainability
40. Accompanying the plan is the water plan‟s supporting details 
document, which provides additional information on the nature of water use and some 
historical data on water practices in the Pilbara
41
. As of 2009 the plan is currently in its draft 
phase.  
State Water Plan 2007: 
The State Water Plan is the overarching document that outlines water policy for the entire 
state
42
. The Plan provides guidance on the way water is controlled in the state, as well as 
general provisions on how the process of water management is achieved
43
.  
Prospective Demand for Water in the West Pilbara of WA: 
This document by the Economics Consulting Services in 2007 is an analysis on the 
sustainability of water use in the western half of the Pilbara
44
. This document provides 
detailed analysis on future water usage in the area, and forms a strong part of the analytical 
                                                          
39 Department of Water, Pilbara Regional Water Plan: Strategic Directions, Department of Water, Perth, 2008, pg 10-20 
40 Department of Water, Pilbara Regional Water Plan: Strategic Directions, pg 14-16 
41 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 27 
42 Department of Premier and Cabinet WA,  State Water Plan 2007, Department of Premier and Cabinet WA, Perth, 2007, pg 5-7 
43 Department of Premier and Cabinet WA,  State Water Plan 2007, pg 5-7 
44 Economics consulting Service, Prospective Demand for Water in the West Pilbara of WA, Economics consulting Service, Perth, 2007 
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assumptions made in the Pilbara Regional Water Plan
45
 
46
. This document was produced for 
the Western Australian Department of Water to assist in identifying potential future demands 
on water in the region.
47
 
Australian Bureau of Statistics 2006 Census: 
The 2006 census was conducted on census night August 8 2006
48
. The data provided is the 
most recent complete count of people in the region that is of a consistent methodology, and 
will provide the base population data from which future growth is benchmarked
49
.  
The Pilbara Coastal Water Study: 
This study by Haig is a detailed report on the current water usage and potential future demand 
for water along the coastal regions of the Pilbara
50
. This study will be of great use in 
identifying potential future demand in the coastal regions of the Pilbara, as well as assist in 
identifying potential alterative water sources should and deficiencies in current supplies
51
. 
This report has been produced for the Western Australian Department of Water as a review of 
all water systems and demand centres in the Pilbara coastal regions
52
. 
 
 
 
 
                                                          
45 Economics Consulting Service, Prospective Demand for Water in the West Pilbara of WA, pg 24-30 
46 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 33 
47 Economics Consulting Service, Prospective Demand for Water in the West Pilbara of WA, pg 2-4 
48 Australian Bureau of Statistics, Census Data, Australian Bureau of Statistics, 
http://abs.gov.au/websitedbs/D3310114.nsf/home/Census+data, [July 21, 2009] 
49 Australian Bureau of Statistics, Census Data [July 21, 2009] 
50 Haig, T, The Pilbara Coast Water Study, Department of Water, 2009, Hydrogeological Record Series, Report HG34, pg 1-15 
51 Haig, pg 1-15 
52 Haig, pg vii 
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Chapter 2 – Introduction to Western Australian Water management 
Introduction: 
Water is not a resource unto itself, but rather a commodity that is used towards a number of 
competing ends where its use is controlled by a number of stakeholders. Due to the influence 
of private industry, the remoteness of town sites relative to each other, and the disparity of 
wealth amongst industry participants, the map of controlling interests over water is complex 
and often confusing. This chapter will explain and reveal the nature of the systems that 
controls potable water in the Pilbara. 
Chapter 2: 
The supply and control of Water resources in Western Australia are divided amongst 
different stakeholders. This is further complicated by the number of different organisations 
involved in water policy and their varied role in the provision of water to industry and the 
wider community. To understand the nature of the diverse control of water in the Pilbara, we 
need to examine the organisations that are involved and State laws that bind the use of water.  
Water is managed at the state level by a number of organisations. These organisations 
manage the legislative framework, water delivery, and maintenance of standards for water in 
the state. 
Key State Organisations in State Water Management: 
Western Australian Department of Water: 
The first organisation we will look at is the Department of Water. The Department of Water 
is the regulatory body that is responsible for the administration of water in the State, it also 
issues water licences to corporate and industrial water users, and does so on the basis of its 
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data collection on water usage and water supply. In this regard, Department of Water acts as 
the body which creates and develops state water policy
53
. 
The scope of „water policy‟ created by the Department of Water covers a number of areas of 
water control and distribution. The most important aspect of its role is the allocation of water 
rights and licences to industry and the public
54
. The department does this by issuing licences 
to individual companies that outline conditions on water usage within a given geographic 
area
55
. This is to ensure that water extraction and distribution is properly accounted by a 
central administrative body, and ensures that water is not over extracted, used in an improper 
manner, and the quality of water is within an acceptable standard. The role of the Department 
is to allow for economic growth through the usage of water without overly affecting the 
surrounding environment
56
. 
The other aspect of water policy is the creation of management plans. State and regional 
water management plans dictate the direction in which water reform takes place
57
. This 
includes the development of new water management processes and identification of possible 
infrastructure development
58
.   
The Department of Water is overseen by the Minister for Water, who instructs the department 
on what policy direction to take. It is through the Minister of Water that the State 
Government determines the policy of the department. 
 
 
                                                          
53 Department of Water, The department’s operating environment, Department of Water, 
http://www.water.wa.gov.au/About+us/The+department%27s+operating+environment/default.aspx  [June 6 2009] 
54 Department of Water, Water Licensing, Department of Water, 
http://www.water.wa.gov.au/Doing+business+with+us/Water+licensing/default.aspx  [June 6 2009] 
55 Department of Water, Water Licensing [June 6 2009] 
56 Rights in Water and Irrigation Act (1914) 
57 Department of Water, Water Planning, Department of Water, 
http://www.water.wa.gov.au/Managing+our+water/Water+planning/default.aspx [June 6 2009] 
58 Department of Water, Water Planning, [June 6 2009] 
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Economic Regulation Authority: 
The next organisation that plays an important part in water policy and regulation in WA is the 
Economic Regulation Authority of Western Australia (ERA). The ERA is the economic 
regulator and advisor for the State Government and in this role provides regulation on water 
pricing and acceptable standards of water infrastructure and usage performance
59
. The ERA 
is designed to act as an independent body from other government departments, and keeps 
record of licences issues to major water users and suppliers
60
. 
Department of Health 
Providing the framework for the definition of potable water is the WA Department of Health 
(DoH). The Department for Health sets the standard for what is considered as drinkable or 
usable water, and does so by interpreting and applying the Australian National Water 
Guidelines
61
. The Department of Health achieves its aims by applying its role in the Health 
Act (1911) as the inspector of water quality
62
.  
Water Corporation: 
The Water Corporation is the major water supplier for the region, holding the licence to 
provide water to the majority of the towns in the Pilbara
63
. It is licensed to provide potable 
water and sewerage services, and is stipulated in its licence to issue a customer service 
charter and meet particular quality and quantity benchmarks
64
. The Water Corporation is the 
owner and operator of water related infrastructure for the majority of the region
65
. 
                                                          
59 Water Services Licensing Act (1995) 
60 Water Services Licensing Act (1995) 
61 Department of Health, Drinking Water, Department of Health, http://www.public.health.wa.gov.au/2/640/2/drinking_water.pm [June 1, 
2009] 
62 Health Act (1911) 
63 Economic Regulation Authority of Western Australia, Water Service Operating License: Water Corporation, Economic Regulation 
Authority of Western Australia, http://www.era.wa.gov.au/2/425/51/licence_holders.pm [June 1, 2009] 
64 Economic Regulation Authority of Western Australia, Water Service Operating License: Water Corporation, pg 5-18 [June 1, 2009] 
65 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 28-29 
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The position of the Water Corporation is not without criticism. A fundamental issue that 
surrounds the Water Corporation is its position as a monopoly in the supply of much of the 
water to the state. State owned water monopolies like the Water Corp that are operated under 
the principles of market performance have been criticised for an overly focus on profit 
making at the expense of community and environmental management
66
. A particular example 
relating to the Water Corporation is the system of determining fees and charges for water 
customers. It is essentially the role of the Economic Regulation Authority to make 
recommendations to the corporation and government on tariffs on water in the state based on 
costs of delivery and planned development
67
. However, the Water Corporation set charges at 
a higher rate than recommended by the ERA
68
. 
Rio Tinto: 
Rio Tinto is the owner of Pilbara iron, which in turn manages the Hamersley Iron, the water 
licence holder for potable water to the towns of Tom Price, Paraburdoo, and Dampier
69
.  
Hamersley Iron is also the sewage provider to these towns, and is also bound to maintain 
water quality and quantity standards
70
 
71
. 
 
 
 
 
                                                          
66 Colebatch H. Governing the use of water: The institutional context,  Desalination Online, http://www.desline.com/articoli/6954.pdf [June 
1, 2009] 
67 Economic Regulation Authority, Inquiry on Water Corporation’s Tariffs: Final Report, Economic Regulation Authority online,  
http://www.era.wa.gov.au/cproot/5587/24811/Final%20Report%20FINAL.pdf, pg 1 [June 1, 2009] 
68 Economic Regulation Authority, Inquiry on Water Corporation’s Tariffs: Final Report, pg 32-39 [June 1, 2009] 
69 Economic Regulation Authority of Western Australia, Water Service Operating License: Hamersley Iron, Economic Regulation Authority 
of Western Australia, http://www.era.wa.gov.au/2/425/51/licence_holders.pm  [June 1, 2009] 
70 Economic Regulation Authority of Western Australia, Water Service Operating License: Hamersley Iron, pg 13-17 [June 1, 2009] 
71 Water Corporation, 2009-2010 Rates and Charges - Metropolitan Residential, Water Corporation Online, 
http://www.watercorporation.com.au/A/accounts_rates_metro_res.cfm, [June 27, 2009] 
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BHP Billiton: 
BHP is not a water licence holder, but is the owner of the dam and water treatment facilities 
for the town of Newman
72
. In light of this, the Water Corporation is the licence distributor of 
water to the town
73
. 
Key Source Documents:  
The massive complexity of water in Western Australia is caused by the overlap of large 
numbers of legislation and administrative actions. Each law plays a complementary part in 
the administration of potable water. The following acts and rules provide the statutory 
background in the administration of water in the Pilbara. 
Water Boards Act 1904: 
The Water Boards Act of 1904 is the first piece of legislation that addressed issues of water 
management in Western Australia. At its base, this act gives power to the parliament and 
delegated authorities the power to construct and operate water distribution networks in the 
state
74
. This power is divided amongst a number of provisions, grouped into broad sections. 
To begin with, Part 2 of the act outlines the basic division of water responsibility within the 
state
75
. These sections allow the government to divide state lands into a number of water 
“areas” in order to delegate the responsibility of water administration to a number of local 
administrations
76. In addition, the act allows the government to create “water boards”, which 
are publicly administered organisations that administer all aspects of water delivery and 
supply within a given water area
77
. What this section provides is the mechanisms for the 
creating of an independent local water authority in the absence of any other organisation that 
                                                          
72 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 32 
73 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 32 
74 Water Boards Act (1904) 
75 Water Boards Act (1904) s4-35 
76 Water Boards Act (1904) s4 
77 Water Boards Act (1904) s5 
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is tasked with the provision of water. In practice, the necessity for water boards has greatly 
diminished due to the existence of organisations like the Water Corporation and other private 
suppliers. 
Part 3 of the Water Boards Act (1904) gives powers to the Minister of Water and regional 
water boards to construct and maintain water works and infrastructure that extracts and 
provides water
78
. Section 1 gives the power to the minister to allocate land to water boards, 
which in turn become the property of that water board
79
. The maintenance of the quality is 
also vested to the water minister, and allows the minister to enforce provisions of the Health 
Act (1911)
80
. Next, constructions and land controlled by water boards is considered to be the 
property of that water board, and in turn allows the water board to collect money that is raised 
from revenue from these properties and reserves
81
. Finally, it is the responsibility of the water 
board itself to maintain water quality to the levels outlined in the Health Act (1911)
82
. 
Part 3 also allows the Minister of Water and any operating corporation (such as the Water 
Corp) to construct new infrastructure within a water region
83
. In turn, individual water boards 
are liable to reimburse the Water Corp or the Government for any costs incurred
84
. 
Part 4 allows water boards to supply and distribute water
85
. Specifically, section 55 and 56 
allow water boards to supply water to rated (lands occupied by a rate payer) or unrated via a 
request to the associated water board
86
. The water board can also attach a usage meter to any 
pipe supplying a supplied property
87
. 
                                                          
78 Water Boards Act (1904) s36-54 
79 Water Boards Act (1904) s36 
80 Water Boards Act (1904) s37 
81 Water Boards Act (1904) s39-41 
82 Water Boards Act (1904) s51A 
83 Water Boards Act (1904) s52 
84 Water Boards Act (1904) s52-52 
85 Water Boards Act (1904) s55-65A 
86 Water Boards Act (1904) s55-58 
87 Water Boards Act (1904) s58-59 
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Part 5 allows water boards to keep maintenance of piping and other associated Infrastructure, 
and to maintain the proper course of waste away from incoming supplies
88
. 
Part 6 sets out the framework for the collection of revenue from the distribution of water. 
Simply put, this part allows water boards to collect rates from the supply of water to 
properties, and has the power to set these rates
89
. However, the value of the rates charged 
must be approved by the minister as well as the period in which the billing year is issued
90
. 
Part 7 sets the creation of a „Water Fund‟, an account that stores the funds from all revenue 
from different water boards in the state
91
. In turn, it is up to the State Government how this 
fund is applied, following a set of areas in which the fund may be applied
92
. These areas 
cover issues such as maintenance to existing infrastructure, costs of new infrastructure, and 
other such payments
93
. In the event of perceived neglect, the act empowers the Government 
to enact a commissioner, who has the power to take control of water board assets
94
. 
Part 9 sets out the previous provisions as areas of by-law that the various water boards can 
make
95
. In essence, this provision puts a water board into a position as a local government 
authority, able to build and maintain infrastructure, set rates, and enact by-laws to enforce 
these provisions
96
.  
This act served as the very first piece of legislation that gives power over water to the State 
parliament. Many more acts build on top of this one and establish new definitions for the 
provisions contained. But at its core, it is an act that sets out the scope of power for any 
organisation tasked with the supply and control of water within a given region. Section 3A of 
                                                          
88 Water Boards Act (1904) s66-76 
89 Water Boards Act (1904) s76A-90 
90 Water Boards Act (1904) s76B-92 
91 Water Boards Act (1904) s110-111 
92 Water Boards Act (1904) s111 
93 Water Boards Act (1904) s111 
94 Water Boards Act (1904) s128-129 
95 Water Boards Act (1904) s141 
96 Water Boards Act (1904) s141 
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the Water Boards Act is an example of this, where it is provided for that where an 
organisation has the role of a water board but requires an operating licence; the organisation 
can only act within the bounds of its licence
97
. This is an important section seeing as the main 
providers of water in the Pilbara are licence holders. 
Health Act (1911): 
The Health Act of 1911 is a mammoth document that outlines all the powers of the State 
government to maintain the health of the general population
98
. For the use of this paper, we 
will identify sections that relate to the provision of water. For the purpose of this act, the 
minister in charge is the Minister for Health
99
. 
The first area of significance is Part 4, which outlines policy on sanitation
100
. This part is 
divided into a number of sub divisions that group relevant provisions together related to the 
maintenance of sanitation within the state. 
Division 1 sets out the process by which sewerage works are planned and undertook
101
. Of 
particular note is Section 55, which outlines the information and processes needed to be 
submitted to the State Government in order to have sewerage works approved
102
. In s55 (4f), 
it is required that water need are to be considered in the planning of new sewerage works, and 
in s55 (4g), it is required that watercourses are not disrupted by sewerage works
103
. 
Division 2 of Part 4 outlines the requirements of connecting sewerage amenities to a premise 
being occupied
104
. Specifically, section 72 requires that water and sewerage to connected to a 
                                                          
97 Water Boards Act (1904) s3A 
98 Health Act (1911)  
99 Health Act (1911) s7-8 
100 Health Act (1911) s53-134 
101 Health Act (1911) ss53-71 
102 Health Act (1911) s55 
103 Health Act (1911) s55 
104 Health Act (1911) s72-94 
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property if outlined in the local sewerage and water plan
105
. In turn, Section 81 requires the 
occupants of premises to make available fittings and connection systems on their property to 
be set up in a way that they can be connected to the main fluid systems
106
. What this section 
essentially achieves, along with other laws, is to establish the relationship between the 
consumer and the water provider, where it is the responsibility of the provider to have water 
resources up to the point of the property, and it is the role of the property owner to provide 
appropriate fixtures and piping to distribute water and sewerage on their location
107
. 
Division 7 is the next area of significance, as it lays out the provisions on the prevention and 
handling of water pollution
108
. Section 129 makes it an offence to pollute water sources that 
are set for human consumption, and section 131 gives local government authorities the power 
to close water resources that are deemed unfit for human consumption
109
. 
The Health Act of 1911 achieves a number of objectives for water issues in the State. Firstly, 
the act enforces the necessity of water supply to individual households and the responsibility 
by landowners and water authorities to have infrastructure available
110
. To enforce water 
standards, it is made an offence to pollute waters and it is within the power of local 
authorities to close of resources that are unsuitable for human use
111
. Section 134 within 
Division 9 allows local government authorities to pass by-laws that maintain these 
provisions, including the protection of water resources and the quality of water being 
supplied to the local public
112
. Section 251 gives the Minister of Health and delegated 
officers the power to prevent discharges of sewerage into water courses and to authorise the 
                                                          
105 Health Act (1911) s72 
106 Health Act (1911) s81 
107 Health Act (1911) s72, 81 
108 Health Act (1911) s129-132 
109 Health Act (1911) s129, 131 
110 Health Act (1911) s72-94 
111 Health Act (1911) s129-132 
112 Health Act (1911) s134 
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purification of water sources
113
.  Finally, section 150 enforces local and water authorities to 
maintain the proper supply of water to an occupied dwelling
114
. Overall, it is these provisions 
that assign power do so to allow government officers to maintain the spirit and provisions of 
the act to maintain clean and accessible water resources. 
Rights in Water and Irrigation Act 1914: 
The Rights in Water and Irrigation Act (1914) puts in place provisions for the proper 
management of water used for irrigation purposes and other related areas
115
. What this act 
achieves is giving certain rights to land owners over the usage of water on their property 
under certain circumstances. This includes the reasonable use of surface water resources, and 
non artesian underground sources
116
. There are limitations to rights over water, most notably 
over the allocation and use of artesian wells
117
. An artesian well is defined by this act as a 
water course that naturally flows to the surface
118
. 
Land Drainage Act 1925: 
The Land Drainage Act (1925) allows for water to be drained from lands and that water to be 
used for other purposes
119
. 
Country Areas Water Supply Act 1947: 
The Country Areas Water Supply Act (1947) builds upon previous acts and sets out the rules 
and provisions for the supply of water to rural and country areas
120
. This act allows for the 
application of the Water Boards Act (1904) to areas that the Government specifies as 'country 
areas', and allows country areas to be subject to different provisions than metropolitan 
                                                          
113 Health Act (1911) s251 
114 Health Act (1911) s150 
115 Rights in Water and Irrigation Act (1914) 
116 Rights in Water and Irrigation Act (1914) s4-29G 
117 Rights in Water and Irrigation Act (1914) s26GA-27C 
118 Rights in Water and Irrigation Act (1914) s2 
119 Land Drainage Act (1925) 
120 Country Areas Water Supply Act (1947) 
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areas
121
. Building on from this, Part 2A allows for the control and clearing of water 
catchment areas
122
. Finally, Parts 4 through to 8 give the Water Corporation similar powers 
than a water board (construction, maintenance, and rate raising authority) as outlined in the 
Water Boards Act (1904)
123
. What this act achieves is that it establishes a separate area of 
operation to that of the Perth Metropolitan area, and bestows on the Water Corporation 
powers that are comparable to a water board
124
. 
Country Towns Sewerage Act 1948: 
Similar to the Country Areas Water Supply Act (1947), the Country Towns Sewerage Act 
(1948) extend powers that were previously allocated to water boards to the Water 
Corporation, and the definition of country areas as being distinct from metropolitan areas
125
. 
In addition, this act allows the Water Corporation to take control of sewerage works from 
local government authorities after negotiation on terms
126
. 
Fluoridation of Public Water Supplies Act 1966: 
Simply, the Fluoridation of Public Water Supplies Act (1966) allows for the fluoridation of 
water supplies for public use
127
. 
Waterways Conservation Act 1976: 
The Waterways Conservation Act (1976) allows the government to restrict activities on 
certain waterways that it wishes to protect
128
. While this is a standard form of act designed 
for environmental protection, there are provisions that allow for exceptions. Part 5 allows 
holders of water licences to negotiate with the government and minister to allow for 
                                                          
121 Country Areas Water Supply Act (1947) s8-12 
122 Country Areas Water Supply Act (1947) s12A-12G 
123 Country Areas Water Supply Act (1947) s14-104 
124 Country Areas Water Supply Act (1947) 
125 Country Towns Sewerage Act (1948) 
126 Country Towns Sewerage Act (1948) s11-25 
127 Fluoridation of Public Water Supplies Act (1966) 
128 Waterways Conservation Act (1976) 
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exceptions to be specified within their licence
129
. In essence, this act allows for blanket 
provisions for water land management unless provisions within the licences of licence holds 
allow for different specific actions to be undertaken
130
. 
Water Agencies (Powers) Act 1984: 
The Water Agencies (Powers) Act (1984) establishes advisory bodies to advise government, 
and the creation of powers for the Water Corporation and administrating minister
131
. These 
statutory bodies directly advise the minister and are tasked with providing relevant 
information to assist in decision making
132
. In addition, it gives further powers to the Water 
Corporation to make and be responsible for charges and fees, and the construction and 
maintenance of water infrastructure. 
Rates and Chargers (Rebates and Deferments) Act 1992: 
The Rates and Chargers (Rebates and Deferments) Act (1992) allows the government to 
make rebates to pensioners and other disadvantaged people
133
.  
Water Services Licensing Act 1995: 
The Water Services Licensing Act (1995) is a significant piece of legislation for the 
administration of water in the Pilbara and the State. Firstly, the act establishes the licensing of 
water and usage of water resources
134
. Secondly, it established the role of the Economic 
Regulation Authority as the administrator of all licences outlined in the act
135
. 
                                                          
129 Waterways Conservation Act (1976) s46-47 
130 Waterways Conservation Act (1976) s46-47 
131 Water Agencies (Powers) Act (1984) 
132 Water Agencies (Powers) Act (1984) s9-28 
133 Rates and Chargers (Rebates and Deferments) Act (1992) 
134 Water Services Licensing Act (1995) s10-55 
135 Water Services Licensing Act (1995) s4 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 28 of 107 
 
Part 3 establishes the water licensing system. The first aspect of this is the classification of 
specific licensing areas, where the area of control is specified by the licence
136
. Building on 
this, Licences are classified into a number of operations, these being either water supply, 
sewerage, irrigation, drainage, or a combination of these services
137
. Finally, it outlines the 
system by which licensing requirements are laid out and the proper application and 
enforcement systems
138
. To enforce these provisions, Part 4 of the act sets out the provisions 
for inspection of water licensee practices in order to maintain compliance with the licence
139
. 
Part 2 provided the Economic Regulation Authority (ERA) with the role of monitoring the 
licensing scheme and provides advice to the government on compliance issues
140
. Set out in 
section 4, it gives the ERA a number of monitoring and advisory responsibilities, including 
administering the licensing scheme, informing government on the operational standard of the 
licensing scheme, and monitoring the performance of the water industry as a whole
141
. The 
significance of this provision is further highlighted by Division 9 of Part 3 of the act, where it 
specifically included non-Water Corporation licence holders as subject to the act (excluding 
water boards), and therefore gives the ERA scope to monitor the activities of private industry 
as well as Water Corporation operations
142
. 
Water Corporation Act 1995: 
The Water Corporation Act (1995) is the act that establishes the Water Corporation and its 
position as semi-independent corporation
143
.  
                                                          
136 Water Services Licensing Act (1995) s10-14 
137 Water Services Licensing Act (1995) s15-16 
138 Water Services Licensing Act (1995) s17-46M 
139 Water Services Licensing Act (1995) s47-55 
140 Water Services Licensing Act (1995) s4 
141 Water Services Licensing Act (1995) s4 
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143 Water Corporation Act (1995) 
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Part 2 establishes the Water Corporation as a perpetual body corporate, but also emphasises 
that the Corporation is not an agent of the Crown or its employees
144
.  This creates the Water 
Corporation as an independent organisation in operation. 
Parts 3 and 4 outline the roles and responsibilities of the Water Corp
145
. In particular, Part 4 
requires of the Water Corp a number of strategic reports in order to maintain the future 
planning process, and statements of corporate intent to outline the Corporations future plans. 
Finally, Part 5 outlines the financial responsibilities of the organisations
146
. Division 2 
requires the Water Corporation to pay dividends and profits to the State government, 
confirming the position that even though the Water Corp is independent, it is still majority 
owned by the State government
147
. 
These Acts provide a large part of the state legislative framework that sets the operation of 
water management in Western Australia. In addition to these acts, commonwealth legislation 
plays a part in how water is assessed and controlled. 
 
 
 
 
 
 
                                                          
144 Water Corporation Act (1995) s4-36 
145 Water Corporation Act (1995) s27-71 
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147 Water Corporation Act (1995) s76-78 
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Chapter 3: Introduction to Commonwealth Water policy 
Introduction: 
The Commonwealth's response to water is in the context of providing a uniform response to 
what is often a resource dispute between states. In this regard, the Commonwealth provides 
assistance in funding where State resources fall short.  
Western Australia and the Pilbara are markedly unique geographic areas that don't conform to 
the major politically sensitive issues surrounding water in the Eastern States. This chapter 
will examine the key documents that shape and direct the Commonwealth‟s policy towards 
water in general, followed by identifying specific items that demonstrate Commonwealth 
policy towards Western Australia and the Pilbara specifically. 
Chapter 3: 
Key Documents in Commonwealth Involvement in Water: 
The foundation document outlining Commonwealth authority over water nationally is the 
Intergovernmental Agreement on a National Water Initiative of 2004
148
. 
This document outlines the Commonwealth's relations with the states when it comes to 
dealing with water issues
149
. The main aim of the document is to resolve cross territorial 
water issues, in particular the Murray-Darling river system.  
The source of this document is the 2004 COAG meeting framework on water reform, where 
the initial demand for change created the necessary drive and policy infrastructure to 
                                                          
148 Intergovernmental Agreement on a National Water Initiative (IANWI) (2004) 
149 IANWA (2004) s5 
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facilitate a national intergovernmental agreement
150
. From this initial meeting, the drive to 
create a common policy body in the National Water Initiative began
151
.  
The IANWA puts down a specific set of areas in which each party has actions for which they 
are responsible. These areas are: 
 Water Access Entitlements and Planning Framework 
 Water Markets and Trading 
 Best Practice Water Pricing 
 Integrated Management of Water for Environmental and Other Public Benefits  
 Water Resource Accounting 
 Urban Water Reform 
 Knowledge and Capacity Building 
 Community Partnerships and Adjustment 
Each of these items delineates the responsibilities of the States and those of the 
Commonwealth
152
.  
While the majority of the responsibility lies with the states, certain provisions establish 
specific responsibilities for the Commonwealth. The first set of significant provisions are 
those within Sections 49 (i), (ii) and (iii) which identify the proportion in which water access 
holders, the States, and the Commonwealth are responsible for paying for agreed reductions 
in the amount of water allocated to licence holders
153
. The first 3% are paid by allocation 
holders
154
, the next 3% paid through a one third contribution by states and two thirds by the 
                                                          
150 IANWA (2004), s3, 4 
151 IANWA (2004) s3 
152 IANWA (2004) s24 
153 IANWA (2004) s49 
154 IANWA (2004) s49(i) 
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Commonwealth
155
, and any cuts beyond 6% paid by a 50-50 split between Commonwealth 
and States governments
156
. 
The second provision of significance is that of section 63, which discusses the issue of 
interstate trade and changes to allocation of the Murray-Darling system
157
. It establishes a 
role within the National Water Commission to advise the Commonwealth and States on any 
issues of inhibiting trade between states due to changes of policy on the Murray-Darling 
system
158
. This provision in effect enforces the constitutional provision under Section 92, 
which states that trade between States needs to be free
159
.  
In effect, the IANWA creates an oversight body in the National Water Commission that 
coordinates the reform process on water usage between States
160
. While much of the 
document calls for the States to make changes to improve water usage, the core of the 
agreement is the call for the creation of a uniform process that reduces water usage without 
disproportionally disadvantaging specific States. However, it must be recognised again that 
the main focus of this agreement is that of the Murray-Darling system, as shown by sections 
that contain provisions specifically for the Murray-Darling
161
. 
Establishing the National Water Commission as a statutory body is the National Water 
Commission Act 2004 (Cth)162. What this act does is put into law a federal government body 
that has the power to oversee the operation of the National Water Initiative agreement. Part 2 
establishes the functions of the National Water Commission, giving it powers such as an 
advisory role to the Commonwealth government and the Council of Australian Governments. 
                                                          
155 IANWA (2004) s49(ii) 
156 IANWA (2004) s49(iii) 
157 IANWA (2004) s63 
158 IANWA (2004) s63(vi) 
159 Constitution of Australia (1901) s92 
160 IANWA (2004) s10 
161 IANWA (2004) s14 
162 National Water Commission Act (2004) (Cth) 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 33 of 107 
 
The Commission is also empowered to administer the National Water Initiative
163
. Part 6 
establishes the Australian Water Fund Accounts, which administers financial commitments of 
the Commonwealth that arise from the National Water Agreement
164
 . 
There are a number of significant provisions within the National Water Commission Act that 
influence national water policy. Section 7 establishes the functions of the National Water 
Commission
165
. The provisions within this section give significant advisory power to the 
body that advises a number of different organizations on water matters
166
. Within this section, 
two sub sections stand out. Section 7(1d) allows the NWC to advise government on the 
operation of the Australian Water Fund
167
. The Act under section 42 allows the Australian 
Water Fund to distribute Commonwealth funds through the Australian Water Fund 
Account
168
. In effect, these various instruments of government are used by the NWC to 
influence the way the Commonwealth allocates funds. 
The other section of significance in the National Water Commission Act is section 7(2c)
169
. 
This gives the NWC the power to advise the Commonwealth over whether actions by parties 
to the National Water Initiative Agreement are within the objectives and actions outlined in 
the NWI
170
. This section in effect allows the NWC to give its approval or disapproval of State 
actions through the Commonwealth
171
. Building on this, section 7(2f)
172
 allows the NWC the 
power to interpret the interstate trade implications of the actions of different parties, both 
                                                          
163 National Water Commission Act 2004 (Cth) s6, 7 
164 National Water Commission Act 2004 (Cth) s40-42 
165 National Water Commission Act 2004 (Cth) s7 
166 National Water Commission Act 2004 (Cth) s7 
167 National Water Commission Act 2004 (Cth) s7 
168 National Water Commission Act 2004 (Cth) s42 
169 National Water Commission Act 2004 (Cth) s7 
170 National Water Commission Act 2004 (Cth) s7 
171 National Water Commission Act 2004 (Cth) s7(1b), 7(2c) 
172 National Water Commission Act 2004 (Cth) s7(2f) 
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fulfilling section 63(vi)
173
 of the IANWA and enforcing section 92 of the Australian 
Constitution
174
. 
 While this gives the National Water Commission significant power, actual change is a lot 
slower in reality. Of first note is the slow progress in the elimination of trade barriers between 
states over water
175
. The main issue is the placement of caps over the amount of water that is 
traded via licenses from one irrigation area to another. As the Murray-Darling system is one 
water system, irrigators from multiple states and water extraction licenses can be traded from 
one area to another, and current state policy on trading caps restricts this trade
176
. Criticism 
lies with the slowness of states in opening up their water licenses to free trading so that water 
can be market allocated to the most profitable ends
177
. 
The final document of significance is the Water Act 2007 (Cth)
178
. While the majority of the 
focus of this legislation is the management of water usage relating to the Murray-Darling 
system, there are provisions which relate to operations of the National Water Commission 
and the collection and release of information on water data
179
.  
The Water Act 2007 influences national Commonwealth water policy by allocating review 
and advisory power to Commonwealth statutory bodies over other parties to the National 
Water Initiative agreement. Part 3 of the Water Act enforces the requirement of the national 
Water Commission in conducting audits of water resource plans
180
. Part 7 of the Act requires 
the Bureau of Meteorology to take account of and publish national water accounts, and make 
                                                          
173 IANWA (2004) s63(vi) 
174 Constitution of Australia (1901) s92 
175 Kerin, P, Water Market Barriers, The Australian online, http://www.theaustralian.news.com.au/business/story/0,28124,23613170-
5014253,00.html, [July 20, 2009] 
176 Kerin, P, Water Market Barriers [July 20, 2009] 
177 Cox, J\& R, Warner, “Water Trading – Panacea or Placebo”, speech to the Water Leaders Congress 2009, 
http://www.ipart.nsw.gov.au/files/Speeches%20-%20Water%20Trading%20-%20Panacea%20or%20Placebo%20-
%20Water%20Leaders%20Congress%202009%20-%204%20March%202009.PDF, [ July 20, 2009] 
178 Water Act 2007 (Cth) 
179 Water Act 2007 (Cth) s19, 53, 87, 118 
180 Water Act 2007 (Cth) s87-90 
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these available for public distribution
181
.  What Part 7 achieves is the creation in legislation of 
the process by which water information is collected and reported on, as well as the groups 
and individuals who have the responsibility to report this data.  
Division 1 of Part 7 defines the scope of application and limits under the legislation
182
.  
Division 2 outlines the role of the Australian Bureau of Meteorology as the publisher of water 
accounts in Australia
183
. Division 3 outlines the form in which water information is released 
by the Bureau of Meteorology
184
. The form this information takes is any raw data that relates 
to the availability, distribution, water rights, and other such material, as outlined in section 
125 of the act
185
. The remaining sections of Part 7, divisions 4 and 5, establish national water 
standards and cover any remaining material related to the authority of the Director of 
Meteorology
186
. 
All of these acts and agreements form the basis of the Commonwealth‟s administrative power 
over creating Commonwealth water policy. What this group of documents provide is the 
framework by which national water policy is created, acted upon, and reviewed. 
Effects of Commonwealth Policy on Western Australia 
As of 6
th
 April 2006, Western Australia has been a signatory to the National Water 
Initiative
187
. Therefore, since this date Western Australia has been subject to the provisions 
and policies of the Commonwealth as applied through the National Water Commission and 
associated bodies and legislation
188
.This also means that Western Australia received 
                                                          
181 Water Act 2007 (Cth) s120-123 
182 Water Act 2007 (Cth) s118, 119 
183 Water Act 2007 (Cth) s120-123 
184 Water Act 2007 (Cth) s124-129 
185 Water Act 2007 (Cth) s125 
186 Water Act 2007 (Cth) s130-135 
187 Department of Water, Western Australia’s Implementation Plan for the National Water Initiative, Department of Water WA, Perth, 2007, 
pg6 
188 Department of Water, Western Australia’s Implementation Plan for the National Water Initiative, pg6-7 
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Commonwealth funding that relates to the completion of specific National Water Initiative 
objectives
189
.  
Western Australia was a reluctant member of the Initiative and did not sign on immediately. 
It was the initial view of the government at the time that the National Water Initiative would 
not provide a net financial benefit to the state and that it was felt the agenda was being 
dictated by eastern state interests
190
. The eventual incentive for Western Australia was the 
possibility of receiving funding for specific water projects within the State and also allowing 
private industry within the State to be eligible apply to for funding from the NWC
191
. 
Commonwealth funding for water covers a number of areas and in a number of forms, from 
payments to governments to grants to individuals
192
. As of the beginning of 2009, just under 
$97 million has been or firmly committed to Western Australia infrastructure and policy 
development since the establishment of the National Water Initiative in 2004
193
 
194 195
. 
Such funds represent what the current Commonwealth government and previous 
administration have allocated or promised that directly targets water management or 
infrastructure in Western Australia. The Intergovernmental Agreement on a National Water 
Initiative, the National Water Commission Act 2004 (Cth), and the Water Act 2007 (Cth) 
create the statutory framework that allows the Commonwealth government to act on policy it 
creates in relation to water reform and water management. The National Water Commission, 
                                                          
189  Department of the Environment, Water, Heritage, and the Arts, “Water Smart Australia projects sorted by NWI objective”, Water Smart 
Australia, Department of the Environment, Water, Heritage, and the Arts, http://www.environment.gov.au/water/policy-programs/water-
smart/projects/objective.html [7 June 2009] 
190 Dr Geoff Gallop, Hansard, Legislative Assembly (WA),  Tuesday, 20 September 2005, pg 5689b 
191 Alan Carpenter, Hansard, Legislative Assembly (WA) - Tuesday, 20 June 2006, Pg 3922b-3923 
192Department of the Environment, Water, Heritage, and the Arts, Australia’s Water, Department of the Environment, Water, Heritage, and 
the Arts, http://www.environment.gov.au/water/index.html [7 June 2009] 
193 Department of the Environment, Water, Heritage, and the Arts, “Water Smart Australia projects sorted by state”, Water Smart Australia, 
Department of the Environment, Water, Heritage, and the Arts, http://www.environment.gov.au/water/policy-programs/water-
smart/projects/index.html [7 June 2009] 
194 Department of the Environment, Water, Heritage, and the Arts, Irrigation modernisation planning assistance - Round 1 outcomes, 
Department of the Environment, Water, Heritage, and the Arts, http://www.environment.gov.au/water/policy-programs/srwui/irrigation-
modernisation/round1outcomes.html [7 June 2009] 
195 Department of the Environment, Centres of excellence, Department of the Environment, Water, Heritage, and the Arts 
http://www.environment.gov.au/water/policy-programs/urban-water-desalination/centres-of-excellence.html [7 June 2009] 
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as established by the National Water Commission Act  of 2004 (Cth) has the role of advising 
the Commonwealth on water matters, including interpreting the Intergovernmental 
Agreement on a National Water Initiative and interstate trade issues that might affect section 
92 of the  Australian constitution. The Australian Water Fund, through its Australian Water 
Fund Account, distributes Commonwealth funds that are used to address water issues or 
responsibilities that the Commonwealth incurs. The use of this account is done so through the 
recommendations of the National Water Commission. 
As of the beginning of 2009, the Commonwealth has allocated or spent just under $97 million 
on infrastructure and policy development in Western Australia. Further allocations are in the 
early planning stages, and many programs have not been started yet. 
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Part 2: Methodology 
Chapter 4 – Methodology of Analysis 
Chapter introduction: 
To assess properly the state of potable water resources in the Pilbara, we have to understand 
the supply of Pilbara water in the context of water delivery Australia wide and 
internationally. This chapter will assess different methods by which water is assessed locally, 
nationally, and internationally in order to establish a method by which we can assess potable 
water in the Pilbara. 
Analysis of existing Water Accounting methods: 
There are numerous national water assessment frameworks that are in operation or in 
development in the world today, so it is difficult to decide on which method of water 
measurement to use that is relevant for measuring Pilbara potable water resources.  
The issue for this research paper is that the more developed water measurement systems, such 
as the United Nations System of Environmental-Economic Accounting for Water (SEEAW) 
focus on the measurement of total water systems and their total output, while the scope of this 
paper is focused on drinking water resources
196
. Nevertheless, these systems of water 
measurement can be useful as elements of different systems can be used to create an 
appropriate system for measuring potable water in the Pilbara. 
The common phrase for water measurement systems is called “Water Accounting197.  In this 
context, water accounting can be seen as a system of standardised recording systems that 
                                                          
196 United Nations Statistical Division, System of Environmental-Economic Accounting for Water, United Nations, pg1-3 , Accessed website 
http://unstats.un.org/unsd/envAccounting/SEEAWDraftManual.pdf [May 19 2009] 
197 IANWA (2004) 
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measure water supply, consumption, and costs
198
. However, fully developed water accounting 
systems, such as the United Nations SEEAW are total water accounting frameworks that sets 
guidelines on how policy planners use standard accounting tools, such as ledgers and 
credit/debit accounts for the supply and usage of water. Water accounts are in essence a 
system of interconnected ledgers that account for water quantity, quality, and economic value 
throughout an entire nation
199
. 
However, the scale of this project is far smaller than what is necessary for a comprehensive 
water accounting method, so we will discuss the ways in which water data has been presented 
in Western Australia. 
The most current examples of water the use of dater information in reporting are the Pilbara 
Coastal Water Study, the 2008 Pilbara Regional Water plan, and the 2007 Prospective 
Demand for Water in the west Pilbara of WA. These documents base many of their 
assumptions and water accounting presentation methods from the earliest of these three 
documents, the 2007 Prospective Demand for Water in the west Pilbara of WA by the 
Economic Consultancy Service
200
. 
The method used by this report is establishing tables that present specific water users by 
Industry and location to current water usage. The most basic manifestation of this is a two 
column table presenting the user to its quantity used, as presented in Figure 1:    
 
 
 
                                                          
198  National Water Commission, 2009 biennial assessment of implementation of the National Water Initiative: Discussion Paper, National 
Water Commission, Accessed website  http://www.nwc.gov.au/www/html/954-2009-biennial-assessment---list-of-public-
submissions.asp?intSiteID=1 [May 22 2009] 
199 United Nations Statistical Division, System of Environmental-Economic Accounting for Water, pg 8-9 
200 Economics Consulting Service, Prospective Demand for Water in the West Pilbara of WA 
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 Figure 1: Example of simple two column comparison table 
 
 
 
 
 
 
 
 
While this table is simple, it acts as a useful tool in presenting basic information whether it is 
a point value or a period total value. 
An advancement on this form is the use of three or more column tables that present the 
relationship of one variable to another, essentially, depended variables. Examples of this are 
comparing a town‟s population to its level water use. This can be expanded further by 
presenting the proportion of one variable to another as shown in figure 2. 
Figure 2: Example of a dependent variable comparison table 
Water 
User Population 
Quantity used 
for a given 
period (GL) 
Water Use per 
Capita 
A x y y/x 
B x y y/x 
C x y y/x 
D x y y/x 
 
Water 
User 
Quantity used 
four a given 
period (GL) 
A X 
B X 
C X 
D X 
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The third table most commonly use is the table that compares two or more independent 
variables. The best example of this the comparison of a town‟s total water allocated use to the 
amount used. This analysis is valuable in order to understand whether present constraints are 
being exceeded or are expected to be exceeded. This type of table is used within many water 
related documents and is illustrated by Figure 3
201
: 
Figure 3: Example of an independent variable table: 
Water 
User 
Water 
use 
Yearly 
Capacity 
Net excess in 
capacity 
A x y y-x 
B x y y-x 
C x y y-x 
D x y y-x 
 
The Final tool commonly used in water reporting in Western Australia is the use of tables and 
graphs that depict the growth of a variable over a period of time. This can be in a number of 
contexts, such as growth of population in a number of towns or water use changes over time. 
It can also compare the growth of one variable to a fixed constraint. This is used in current 
reporting to show population growth for towns in the Pilbara and the growth of water use for 
particular tons and industries
202
.  
 
 
 
                                                          
201 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 33 
202 Economics Consulting Service, Prospective Demand for Water in the West Pilbara of WA, pg 26-27 
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Figure 4: Example of a time lapsing data chart: 
    Population   
Year 
Town 
A 
Town 
B 
Town 
C 
Town 
D 
1 a a a a 
2 b b b b 
3 c c c c 
4 d d d d 
5 e e e e 
6 f f f f 
7 g g g g 
8 h h h h 
9 i i i i 
10 j j j j 
 
Method of assessing water sustainability in isolation: 
This project will assess the sustainability of water usage in two ways. Firstly, we shall 
examine usage patterns compared to availability, and secondly, the sustainability of 
investment in addressing future needs. In this regard, we are assessing two aspects of water 
delivery, the physical constraints of the landscape and infrastructure, and the financial scope 
of what is being provided. This first section addresses water demand and supply within the 
Pilbara in isolation. 
In the presentation of data for this report, we will pull all the elements as calculated in the 
example tables and present them in the following master table as represented in figure 5. 
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Figure 5: Master presentation table as to be used in chapter 5: 
Water Scheme                   
Year 
Residential 
usage (KL) 
Resident 
per 
household 
unit 
Per 
resident 
(KL) 
Per 
household 
unit (KL) 
Commercial 
usage (KL) 
Industrial/mining  
usage (KL) 
Other 
Usage 
(KL) 
Water 
demand 
(KL) 
Licence 
extraction 
(KL) 
Net 
movement 
(from 
licence) 
(KL) 
2001                     
2002                     
2003                     
2004                     
~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ ~~~ 
2026                     
2027                     
2028                     
2029                     
 
Water Scheme: Each table will present data from a single water scheme. A scheme would 
extract water from a single source or a number of sources but delivered using a continuous set 
of infrastructure. 
Year: Data from 2001 to 2008 will be historical as provided by the Water Corporation
203
, and 
from 2009 to 2029 will be predictions based on current planning. 
Residential Usage: The net residential use of water in the scheme measured in kilolitres 
Residents per Household Units: the number of residents per household. A household in this 
project is a household that has been recorded as an individual household by the Water 
Corporation. 
Per Resident: The volume of water used per resident for the year, measured in kilolitres 
Per household unit: The volume of water used by a household for the year (that is, by its 
residents), measured in kilolitres 
                                                          
203 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008, Water Corporation, 2009 
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Commercial Usage: The total amount of water used by commercial businesses. Commercial 
businesses are defined as businesses that are not considered Industrial 
Industrial Usage: Total amount of water used by organisations considered industrial, for 
example mining operations and associated activates. 
Other usage: The remaining water usage for a region, including vacant land and businesses 
that have not been categorised into either Commercial or Industrial by the Water 
Corporations‟ historical data204. 
Water demand: the net demand for the given region for that year 
Licensed Extraction: The total amount of water that the water scheme is licensed to extract. 
This information is extracted from a number of sources and the first date given is the earliest 
known date for the limit as discovered for this paper. 
Net Movement (from licence): The value of the licence extraction limit minus the total 
demand, and will tell us if expected demand will exceed current licence limits, 
These ratios of measurement will allow us to build a picture of what future water demand the 
Pilbara will face and allow for accurate planning in dealing with and issues. 
 
 
 
 
 
 
                                                          
204 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
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Part 3: Analysis of Data 
Chapter 5 – Analysis of Water Supply and Demand in the Pilbara 
Introduction: 
To identify and understand any deficiencies that might be present in the supply and usage of 
water in the Pilbara, we must translate the raw data that is available to us into useful 
information. We use the tools developed during chapter 4 to achieve this, taking into account 
and explaining any restrictions on the access to data that we face. 
Chapter 5: 
The Pilbara is primarily inhabited by a collection of large towns of generally less than 10,000 
permanent residents mainly situation on the coastal strip, with smaller settlements of 
permanent towns and temporary mining camps towards the interior. The total residential 
population for the region is a little over 41,000 according to the 2006 census. 
Future Population of the Pilbara: 
We begin by examining the general population patterns that are projected for the Pilbara area. 
We use the 2004 Western Australian Planning Commission estimates on regional growth
205
, 
and will apply the growth rate estimates on existing population figures for the 2001 and 2006 
census
206
. To calculate the year by year rate, we use the incremental jump rate between 
groups of years and use compound interest equations to calculate the yearly growth rate. 
 
 
                                                          
205 Western Australian Planning Commission, Western Australia Tomorrow, Western Australian Planning Commission, Perth, 2005 
206 Australian Bureau of Statistics, Census Data [October 12 2009) 
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Table 5: Population Predictions for the Town of Port Hedland 
Population by Shire: Port Hedland
207
     
 
Year Port Hedland South Hedland Wedgefield Other Total 
2001 3517 8641 592 323 13099 
2002 3449 8473 581 335 12862 
2003 3382 8308 570 350 12630 
2004 3316 8147 559 366 12402 
2005 3251 7988 548 383 12178 
2006 3188 7833 537 400 11958 
2007 3234 7946 545 406 12130 
2008 3280 8060 553 412 12305 
2009 3328 8176 561 418 12482 
2010 3376 8294 569 424 12662 
2011 3424 8413 577 430 12844 
2012 3452 8482 581 433 12948 
2013 3480 8551 586 437 13054 
2014 3508 8620 591 440 13160 
2015 3537 8691 596 444 13267 
2016 3566 8761 601 447 13375 
2017 3598 8841 606 451 13497 
2018 3631 8922 612 456 13620 
2019 3664 9003 617 460 13744 
2020 3697 9085 623 464 13869 
2021 3731 9168 628 468 13995 
2022 3765 9251 634 472 14123 
2023 3799 9335 640 477 14251 
2024 3834 9420 646 481 14381 
2025 3869 9506 652 485 14512 
2026 3904 9592 658 490 14644 
2027 3940 9680 664 494 14777 
2028 3976 9768 670 499 14912 
2029 4012 9857 676 503 15048 
 
For the period of 2006 to 2029, the Town of Port Hedland is expected to grow by around 
26%
208
. This is an expected rise in permanent residents rather than temporary visitors, raising 
                                                          
207 Australian Bureau of Statistics, Census Data [October 12 2009) 
208 Western Australian Planning Commission, Western Australia Tomorrow, pg 81 
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the 2006 town population from 11,956
209
 to 15,048. This population rise is divided evenly 
amongst the different centres of the town. 
Table 6: Population Predictions for the Shire of Ashburton 
Population by Shire: 
Ashburton
210
       
 
Year Onslow Pannawonica Paraburdoo Tom Price Other Total 
2001 795 632 1207 3156 1098 6888 
2002 745 642 1278 3064 989 6718 
2003 698 653 1353 2974 874 6551 
2004 654 663 1432 2887 753 6389 
2005 613 663 1516 2802 637 6231 
2006 574 685 1605 2720 493 6077 
2007 576 687 1610 2729 495 6097 
2008 578 690 1616 2738 496 6118 
2009 580 692 1621 2748 498 6139 
2010 582 694 1627 2757 500 6159 
2011 584 697 1632 2766 501 6180 
2012 584 697 1632 2766 501 6180 
2013 584 697 1632 2766 501 6180 
2014 584 697 1632 2766 501 6180 
2015 584 697 1632 2766 501 6180 
2016 584 697 1632 2766 501 6180 
2017 584 697 1632 2766 501 6180 
2018 584 697 1632 2766 501 6180 
2019 584 697 1632 2766 501 6180 
2020 584 697 1632 2766 501 6180 
2021 584 697 1632 2766 501 6180 
2022 584 697 1632 2766 501 6180 
2023 584 697 1632 2766 501 6180 
2024 584 697 1632 2766 501 6180 
2025 584 697 1632 2766 501 6180 
2026 584 697 1632 2766 501 6180 
2027 584 697 1632 2766 501 6180 
2028 584 697 1632 2766 501 6180 
2029 584 697 1632 2766 501 6180 
The Shire of Ashburton is expected to experience little growth post 2010, with little to no 
expected growth from that point until 2029. The overall rate is only 1.7%
211
 from the year 
                                                          
209 Australian Bureau of Statistics, Census Data [October 12 2009) 
210 Australian Bureau of Statistics, Census Data [October 12 2009) 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 48 of 107 
 
2006 to 2029. Because there is little to no planed growth after 2010, the population of each 
town, Onslow, Pannawonica, Paraburdoo, and Tom Price, are expected to remain relatively 
stable in the 2010-2029 period. 
Table 7: Population Predictions for the Shire of East Pilbara 
Population by Shire: East Pilbara
212
   
 
Year 
Marble 
bar Nullagine Newman Other Total 
2001 241 183 3535 2827 6786 
2002 231 190 3667 2650 6737 
2003 221 196 3803 2468 6688 
2004 211 203 3945 2281 6640 
2005 202 203 4092 2095 6592 
2006 193 218 4244 1889 6544 
2007 191 215 4190 1865 6460 
2008 188 212 4136 1841 6377 
2009 186 210 4083 1817 6295 
2010 183 207 4030 1794 6215 
2011 181 204 3979 1771 6135 
2012 181 204 3979 1771 6135 
2013 181 204 3979 1771 6135 
2014 181 204 3979 1771 6135 
2015 181 204 3979 1771 6135 
2016 181 204 3979 1771 6135 
2017 181 204 3977 1770 6132 
2018 181 204 3975 1769 6129 
2019 181 204 3973 1768 6126 
2020 181 204 3971 1767 6123 
2021 180 204 3969 1767 6120 
2022 180 204 3967 1766 6117 
2023 180 204 3965 1765 6114 
2024 180 204 3963 1764 6111 
2025 180 203 3961 1763 6107 
2026 180 203 3959 1762 6104 
2027 180 203 3957 1761 6101 
2028 180 203 3955 1760 6098 
2029 180 203 3953 1759 6095 
 
                                                                                                                                                                                    
211 Western Australian Planning Commission, Western Australia Tomorrow, pg 30 
212 Australian Bureau of Statistics, Census Data [October 12 2009) 
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The Shire of East Pilbara is expected to decrease in permanent residents from 2006 to 2029, 
dropping almost -7% from 6544 residents to 6095
213
. This means that the population is 
expected to fall, in each of the major towns by around 7% to 2029. We derive town specific 
rates by applying the overall rate as identified in the Western Australia Tomorrow predictions 
to each town‟s 2006 population214. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
213 Australian Bureau of Statistics, Census Data [October 12 2009) 
214 Western Australian Planning Commission, Western Australia Tomorrow, pg 51 
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Table 8: Population Predictions for the Shire of Roebourne 
Population by Shire: Roebourne
215
 
 
Year Karratha Dampier Roebourne Wickham 
Point 
Samson Other Total 
2001 10796 1490 946 1731 314 697 15974 
2002 10976 1465 927 1749 306 640 16063 
2003 11158 1441 909 1767 297 579 16152 
2004 11344 1417 892 1786 289 514 16242 
2005 11533 1417 874 1804 282 422 16332 
2006 11725 1371 857 1823 274 16422 16423 
2007 11858 1387 867 1844 277 16608 16609 
2008 11993 1402 877 1865 280 16797 16798 
2009 12129 1418 887 1886 283 16988 16989 
2010 12267 1434 897 1907 287 17180 17182 
2011 12406 1451 907 1929 290 17376 17377 
2012 12639 1478 924 1965 295 17702 17703 
2013 12876 1506 941 2002 301 18035 18036 
2014 13118 1534 959 2040 307 18374 18375 
2015 13365 1563 977 2078 312 18719 18720 
2016 13616 1592 995 2117 318 19071 19072 
2017 13822 1616 1010 2149 323 19359 19360 
2018 14030 1641 1025 2181 328 19651 19652 
2019 14242 1665 1041 2214 333 19947 19949 
2020 14457 1690 1057 2248 338 20248 20250 
2021 14675 1716 1073 2282 343 20554 20555 
2022 14897 1742 1089 2316 348 20864 20865 
2023 15121 1768 1105 2351 353 21179 21180 
2024 15350 1795 1122 2387 359 21499 21500 
2025 15581 1822 1139 2423 364 21823 21825 
2026 15817 1849 1156 2459 370 22153 22154 
2027 16055 1877 1174 2496 375 22487 22488 
2028 16298 1906 1191 2534 381 22826 22828 
2029 16544 1934 1209 2572 387 23171 23172 
 
The Shire of Roebourne is the fastest growing shire into the future, with an expected growth 
of over 41%
216
. This means that shire wide the population will rise from 16,423 to over 
23,000
217
. Not only does this mean that current expectations lead to a 41% rise in the 
                                                          
215 Australian Bureau of Statistics, Census Data [October 12 2009) 
216 Western Australian Planning Commission, Western Australia Tomorrow, pg 83 
217 Australian Bureau of Statistics, Census Data [October 12 2009) 
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population of each town, but this significant rise in population will put considerable extra 
demand on residential water supplies. 
While overall the population of the region is expected to grow, this growth is focused on 
coastal regions with some inland areas facing stagnate or even decreasing populations. This is 
due to the continued focus on a fly in/fly out workforce and the affect this has on stable 
population growth in regional centres
218
. In broad terms, this is the shift away from living in 
central town sites towards camp living within the inland of the region. While a number of 
mining and other companies use the fly in/fly out model, the major drivers are the major 
mining companies
219
. 
The Western Australia Tomorrow population projections issued by the WA Planning 
commission shows a growing population in the Town of Port Hedland and the Shire of 
Roebourne, while the Shire of East Pilbara shows a slow decline and the Shire of Ashburton 
demonstrates an unchanging total population into the future
220
. 
 
 
 
 
                                                          
218 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 27 
219 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 27 
220 Department of Water, Pilbara Regional Water Plan: Strategic Directions pg 27 
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Water usage: 
To examine the patterns and issues of water usage, we will break down water usage to the 
water source level, as in, we will look at the water being extracted and used from each major 
water source. 
Table 9: Historical and projected water usage in the Town of Port Hedland water supply 
scheme 
Town of Port Hedland  
Year 
Residential 
usage (KL) 
Resident 
per 
household 
unit 
Per 
resident 
(KL) 
Per 
household 
unit (KL) 
Commercial 
usage (KL) 
Industrial/mining  
usage (KL) 
Other Usage 
(KL) 
Water 
demand (KL) 
Licence 
extraction 
(KL) 
Net 
movement 
(from 
licence) 
(KL) 
2001 2,407,024 2.84 188.77 535.73 1,442,525 4,225,597 2,513,128 10,588,274     
2002 2,587,894 2.76 206.98 572.16 1,344,220 4,007,512 2,746,618 10,686,244     
2003 2,475,888 2.70 201.95 544.75 1,326,773 4,922,300 3,034,579 11,759,540     
2004 2,483,257 2.65 206.57 546.61 1,285,271 5,093,392 3,372,506 12,234,426     
2005 2,618,102 2.59 222.11 575.53 1,094,815 3,660,170 1,358,384 8,731,471     
2006 2,594,559 2.52 224.48 565.02 893,333 4,633,082 487,632 8,608,606     
2007 2,722,877 2.54 232.24 589.24 1,002,816 3,500,572 617,135 7,843,400     
2008 2,759,527 2.53 232.03 586.38 1,101,970 4,004,852 747,360 8,613,709 13,500,000 4,886,291 
2009 2,586,514 2.64 214.39 565.95 1,117,715 5,215,344 747,360 9,666,932 13,500,000 3,833,068 
2010 2,623,745 2.64 214.39 565.95 1,133,684 6,791,714 758,038 11,307,182 13,500,000 2,192,818 
2011 2,661,513 2.64 214.39 565.95 1,151,979 7,188,525 770,271 11,772,287 13,500,000 1,727,713 
2012 2,683,183 2.64 214.39 565.95 1,170,569 7,608,519 782,701 12,244,972 13,500,000 1,255,028 
2013 2,705,030 2.64 214.39 565.95 1,189,459 8,053,052 795,332 12,742,872 13,500,000 757,128 
2014 2,727,055 2.64 214.39 565.95 1,208,653 8,523,557 808,166 13,267,432 13,500,000 232,568 
2015 2,749,259 2.64 214.39 565.95 1,228,158 9,021,552 821,208 13,820,177 13,500,000 -320,177 
2016 2,771,644 2.64 214.39 565.95 1,237,463 8,800,374 827,430 13,636,911 13,500,000 -136,911 
2017 2,796,878 2.64 214.39 565.95 1,246,839 8,584,618 833,699 13,462,034 13,500,000 37,966 
2018 2,822,341 2.64 214.39 565.95 1,256,286 8,374,152 840,016 13,292,794 13,500,000 207,206 
2019 2,848,037 2.64 214.39 565.95 1,265,804 8,168,846 846,380 13,129,066 13,500,000 370,934 
2020 2,873,966 2.64 214.39 565.95 1,275,395 7,968,573 852,793 12,970,726 13,500,000 529,274 
2021 2,900,131 2.64 214.39 565.95 1,293,753 7,968,573 865,068 13,027,525 13,500,000 472,475 
2022 2,926,535 2.64 214.39 565.95 1,312,376 7,968,573 877,520 13,085,004 13,500,000 414,996 
2023 2,953,178 2.64 214.39 565.95 1,331,267 7,968,573 890,152 13,143,170 13,500,000 356,830 
2024 2,980,065 2.64 214.39 565.95 1,350,430 7,968,573 902,965 13,202,032 13,500,000 297,968 
2025 3,007,196 2.64 214.39 565.95 1,369,868 7,968,573 915,963 13,261,600 13,500,000 238,400 
2026 3,034,574 2.64 214.39 565.95 1,379,188 7,968,573 922,194 13,304,529 13,500,000 195,471 
2027 3,062,202 2.64 214.39 565.95 1,388,571 7,968,573 928,468 13,347,814 13,500,000 152,186 
2028 3,090,081 2.64 214.39 565.95 1,398,018 7,968,573 934,785 13,391,456 13,500,000 108,544 
2029 3,118,214 2.64 214.39 565.95 1,407,529 7,968,573 941,145 13,435,460 13,500,000 64,540 
 
Residential usage: Residential water usage is expected to grow in line with projected peak of 
3.11 GL of usage in the 2029 period. The 2001 to 2008 data set is the net water used for 
residential purposes from the towns of Port Hedland, South Hedland, and Wedgefield. This 
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data is provided by the Water Corporation
221
. This projected water usage shows no supplies, 
as it is an extrapolation from existing data using preset rates of growth.  
Per Resident Use: Residential demand is calculated based off projected demand for water per 
person. This figure is calculated as the average of individual water usage for the 2001 to 2008 
period
222
. We use this figure as it allows us to factor in potential visitors into the region 
separate from household usage. Average water demand for this period is 214.39 KL of water 
per person, which is used as the terminal value for water demand. 
Per Household Unit: The water usage per household shows a high figure compared to the rest 
of the nation, with a projected value of 565.95 KL being used as the amount of water used 
into the future. The data for number of units was also sourced from Water Corporation 
data
223
. Number of residents per household unit is the weighted average of the number of 
persons per unit of each town site. This is because the significantly smaller site of Wedgefield 
has a population per water provided units of on average 15 persons per household. This is 
significantly different from the rest of the Town of Port Hedland and signifies either a high 
level of high density housing, or that a number of properties share a single water bill. 
Commercial and Other Usage: We have calculated the projected demand for water in the 
Commercial sector based on the growth assumptions made by “The Pilbara Coast Water 
Study” by T. Haig, but applying them to the provided historical information from the Water 
Corporation
224
. Again this gives us a relatively uneventful growth into 2029. Other usage, 
which comes from a number of sources not specifically commercial or industrial, is 
calculated to grow by the same rate as commercial usage due to its close relationship in 
output changes over the 2001 to 2008 period. 
                                                          
221 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
222 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
223 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
224 Haig, pg 80-82 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 54 of 107 
 
Industrial Usage: Again using Haig as source, we apply projected growth in light, heavy, and 
mining industry to the historical data provided
225
. The primary driver of growth in this sector 
is the expansion of existing port facilities and the respective water demands this brings
226
.  As 
regional production of minerals rises, there is an increased demand for port facilities that can 
load more ships simultaneously. Therefore, the response to this demand is to expand the 
loading capacity of the port area to increase the number of ships that are able to be loaded.
227
. 
The main demand on water in these operations is the dust suppression from stockpiles of iron 
ore that are present in the port facility while waiting for transport. With the loading capacity 
of the port area set to rise, the size of stockpiles awaiting transportation also rises and thus the 
need for more water for dust suppression
228
. 
Total Water Demand and Licensed Sustainability: Water demand in total is expected to grow 
and peak in 2015 as a number of resource projects come online, and remain steady at a 
slightly decreased vale into 2029. The 2015 peak sits at 13.8 GL, and the 2029 value is at 
13.475 GL. These figures are lower than current published estimates as projected water usage 
is discounted by historical data as well as lower population estimates from other similar 
works
229
. The Town of Port Hedland extracts its potable water needs from the De Grey and 
Yule river systems, and the Water Corporation is currently licensed to extract 13.5 GL
230
. 
This means that in the 2015-2016 period, total demand will outstrip licensed supply, and after 
that period it will remain under the licensed extraction amount. However, in this regard the 
margin between the licensed extractable and demand will be dangerously small, and the trend 
of demand into the future shows this margin shrinking into deficit. 
 
                                                          
225 Haig pg 80-82 
226 Haig pg 80-82 
227 Haig pg 80-82 
228 Haig pg 80-82 
229 Haig pg 80-82 
230 Haig pg 80-82 
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Table 10: Historical and projected water usage in the Millstream Aquifer and Harding Dame 
water supply scheme (West Pilbara Supply Scheme) 
Millstream and Harding Dam – West Pilbara Supply Scheme 
Year 
Residential 
usage (KL) 
Resident 
per 
household 
unit 
Per 
resident 
(KL) 
Per 
household 
unit (KL) 
Commercial 
usage (KL) 
Industrial/mining  
usage (KL) 
Other 
Usage 
(KL) 
Water 
demand 
(KL) 
Licence 
extraction 
(KL) 
Net 
movement 
(from 
licence) 
(KL) 
2001 2,832,363 2.79 185.40 517.70 807,389 2,499,859 679,260 6,818,871     
2002 3,182,053 2.66 227.98 606.91 926,261 3,158,470 762,069 8,028,853     
2003 2,981,668 2.65 210.98 558.78 910,042 3,460,354 709,851 8,061,915     
2004 2,959,276 2.64 206.79 544.99 915,497 3,684,546 685,581 8,244,900     
2005 3,132,650 2.61 216.15 564.54 913,210 4,028,348 693,253 8,767,461     
2006 2,868,241 2.59 195.40 506.31 852,631 3,970,102 711,450 8,402,424     
2007 3,166,835 2.55 213.32 542.92 995,204 4,119,196 1,203,157 9,484,392 15,000,000   
2008 3,201,459 2.46 213.23 524.31 1,059,941 4,928,711 1,555,982 10,746,093 15,000,000 4,253,907 
2009 3,168,349 2.62 208.66 546.30 1,077,320 5,169,509 1,555,982 10,971,161 15,000,000 4,028,839 
2010 3,204,317 2.62 208.66 546.30 1,094,984 5,422,072 1,578,213 11,299,587 15,000,000 3,700,413 
2011 3,240,693 2.62 208.66 546.30 1,105,220 5,623,433 1,603,682 11,573,027 15,000,000 3,426,973 
2012 3,301,594 2.62 208.66 546.30 1,115,551 5,832,272 1,629,561 11,878,977 15,000,000 3,121,023 
2013 3,363,639 2.62 208.66 546.30 1,125,978 6,048,867 1,655,858 12,194,342 15,000,000 2,805,658 
2014 3,426,850 2.62 208.66 546.30 1,136,503 6,273,506 1,682,579 12,519,437 15,000,000 2,480,563 
2015 3,491,249 2.62 208.66 546.30 1,147,126 6,506,487 1,709,731 12,854,593 15,000,000 2,145,407 
2016 3,556,858 2.62 208.66 546.30 1,157,370 6,577,226 1,722,685 13,014,139 15,000,000 1,985,861 
2017 3,610,542 2.62 208.66 546.30 1,167,706 6,648,734 1,735,737 13,162,719 15,000,000 1,837,281 
2018 3,665,036 2.62 208.66 546.30 1,178,133 6,721,020 1,748,888 13,313,078 15,000,000 1,686,922 
2019 3,720,353 2.62 208.66 546.30 1,188,654 6,794,092 1,762,139 13,465,237 15,000,000 1,534,763 
2020 3,776,504 2.62 208.66 546.30 1,199,269 6,867,958 1,775,490 13,619,220 15,000,000 1,380,780 
2021 3,833,503 2.62 208.66 546.30 1,209,520 6,990,054 1,801,047 13,834,124 15,000,000 1,165,876 
2022 3,891,362 2.62 208.66 546.30 1,219,859 7,114,321 1,826,972 14,052,514 15,000,000 947,486 
2023 3,950,094 2.62 208.66 546.30 1,230,287 7,240,796 1,853,270 14,274,448 15,000,000 725,552 
2024 4,009,713 2.62 208.66 546.30 1,240,804 7,369,521 1,879,947 14,499,985 15,000,000 500,015 
2025 4,070,232 2.62 208.66 546.30 1,251,411 7,500,533 1,907,008 14,729,183 15,000,000 270,817 
2026 4,131,664 2.62 208.66 546.30 1,271,605 7,605,968 1,919,982 14,929,219 15,000,000 70,781 
2027 4,194,023 2.62 208.66 546.30 1,292,125 7,712,886 1,933,044 15,132,079 15,000,000 -132,079 
2028 4,257,324 2.62 208.66 546.30 1,312,977 7,821,306 1,946,195 15,337,802 15,000,000 -337,802 
2029 4,321,580 2.62 208.66 546.30 1,334,165 7,931,250 1,959,436 15,546,431 15,000,000 -546,431 
 
Residential Usage: As per the Town of Port Hedland, we use data provided by the Water 
Corporation and use the Usage per Household figure and residents per household units to 
estimate future growth
231
. The West Pilbara Supply Scheme provides water for Karratha, 
Roebourne, Wickham, Point Sampson, and Dampier
232
. Dampier is a an exception as while 
the overall supply of water is the responsibility of the Water Corporation, management of the 
accounts is handled by Rio Tinto.  Data provided after 2001 combines residential water usage 
                                                          
231 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
232 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
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with industrial usage. This has been done for commercial in confidence purposes
233
. 
Therefore, Residential water usage from 2002 to the projected 2029 excludes Dampier 
residential use. Dampier‟s water demands are factored into Commercial and Industrial usage  
Per Resident Use: Residential demand is calculated based off projected demand for water per 
person. This figure is calculated as the average of individual water usage for the 2001 to 2008 
period
234
.Average water demand for this period is 208.66 KL of water per person, which is 
used as the terminal value for water demand. 
Per Household Unit: The median value of per household water demand for the 2001 to 2008 
period is 546.30 KL. This is slightly lower compared to the Town of Port Hedland as there 
are greater socioeconomic differences between the different towns of the shire
235
. The West 
Pilbara Supply Scheme sees some of the greatest variation household usage of water, with 
towns like Point Sampson peaking at over 700 KL on certain years, while Wickham has seen 
yearly lows of just over 400 KL
236
. 
Commercial and Other Usage: Like the Town of Port Hedland, we use the estimates provided 
by Haig and discount those by the 2001 to 2008 data provided
237
. 
Industrial Usage: The industrial demands in the region are mainly focusing on mining, with 
further demand coming from fertiliser/ammonia processing and liquefied natural gas (LNG) 
processing. In all of these cases, significant growth is expected, particularly from growth in 
port facilities and the associated dust suppression
238
. Like for the Town of port Hedland, we 
                                                          
233 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
234 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
235 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
236 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
237 Haig, pg 32-34 
238 Haig, pg 32-34 
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discount the projected values of Haig by the provided Water Corporation 2001 to 2008 
data
239
. 
Total Water Demand and Licensed Sustainability: The main driver for water demand growth 
is the mining and industry sector; mainly port dewatering for mineral stockpiles and other 
industrial users
240
. Moving forward, we see total water demand exceeding 15 GL by 2027, 
putting demand over the licence extraction limit after than period. This means that any future 
development that is on top of current plans will have to achieve water self sustainability or 
expand the licensed supply of water within the West Pilbara Supply Scheme. 
 
 
 
 
 
 
 
 
 
 
 
                                                          
239 Haig, pg 32-34 
240 Haig, pg 32-34 
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Table 11: Historical and projected water usage for the town of Onslow 
Onslow                   
Year 
Residential 
usage (KL) 
Resident 
per 
household 
unit 
Per 
resident 
(KL) 
Per 
household 
unit (KL) 
Commercial 
usage (KL) 
Industrial/mining  
usage (KL) 
Other 
Usage 
(KL) 
Water 
demand 
(KL) 
Licence 
extraction 
(KL) 
Net 
movement 
(from 
licence) 
(KL) 
2001 111956.00 3.12 140.83 439.04 77389.00 8242.00 35054.00 232641.00     
2002 134461.00 2.92 180.52 527.30 59882.00 16689.00 32625.00 243657.00     
2003 129533.00 2.73 185.61 505.99 50047.00 10168.00 47976.00 237724.00     
2004 128190.00 2.49 196.05 487.41 52795.00 8192.00 26330.00 215507.00     
2005 136798.00 2.33 223.29 520.14 67637.00 6246.00 33872.00 244553.00     
2006 117265.00 2.04 204.29 415.83 64060.00 17661.00 51894.00 250880.00     
2007 132469.00 2.00 230.01 459.96 58153.00 11656.00 47693.00 249971.00     
2008 127132.00 2.01 220.00 442.97 57765.00 11021.00 35061.00 230979.00 340000.00 109021.00  
2009 114557.03 2.45 197.57 484.78 53988.02 14562.79 32768.52 215876.36 340000.00 124123.64  
2010 114942.75 2.45 197.57 484.78 56106.11 19242.79 34054.12 224345.78 340000.00 115654.22  
2011 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2012 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2013 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2014 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2015 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2016 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2017 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2018 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2019 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2020 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2021 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2022 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2023 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2024 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2025 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2026 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2027 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2028 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
2029 115329.77 2.45 197.57 484.78 58853.61 25426.80 35721.74 235331.93 340000.00 104668.07  
 
Residential Usage: Again we use Water Corporations data for estimating residential usage
241
. 
Onslow is supplied by an independent bore field associated with the cane river, which meets 
the towns residential, commercial, and a part of its industrial needs
242
. According to the 
“Western Australia Tomorrow” projections by the Department of Planning and infrastructure, 
the population of the town is flattening out, and this is represented by a stable residential 
                                                          
241 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
242 Haig, pg 136-139 
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water usage beyond 2011
243
. Because of this, it is estimated that overall residential demand 
for water will remain stable after 2010 until at least 2029. 
Per Resident Use: Residential demand is calculated based off projected demand for water per 
person. This figure is calculated as the average of individual water usage for the 2001 to 2008 
period
244
.Average water demand for this period is 197.57 KL of water per person, which is 
used as the terminal value for water demand. 
Per Household Unit: The median value of per household water demand for the 2001 to 2008 
period is 484.78 KL. This is lower than other areas of the Pilbara. However, it must be noted 
that while the first two schemes cover a number of towns) thus the household demand is 
made up of the median of a number of towns), the value for Onslow only covers the town site 
alone. However, in comparison to Newman (which has a lower value for demand per 
household) average household size is higher.  
Commercial and Other Usage: Again, we use 2001 to 2008 data provided by the Water 
Corporation
245
. In this circumstance where industrial growth is expected despite a fall in 
residency, we have calculated the average of residential and industrial water use and use that 
projected combined growth rate to apply to the historical data. 
Industrial Usage: Much of Onslow‟s industry is water self sufficient, largely through the 
usage of independent water sea water desalination
246
. However, salt operations use the main 
town supply, and these operations are expected to grow in the future
247
. We have calculated 
the median industrial usage over the 2001 to 2008 period and grow them proportionally to the 
                                                          
243 Western Australian Planning Commission, Western Australia Tomorrow, pg 30 
244 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
245 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
246 Haig, pg 136-139 
247 Davies, A & Cammell, J, Human Uses of The Rangelands Coast Part One: Major Uses and Priorities for Natural Resource Management 
from Carnarvon to Port Hedland, Rangelands NRM, Carnarvon, 2009, pg 39 
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planned growth in current salt operations from 2.5m tons to 6m tons, with an estimated 
completion date of 2011
248
. 
Total Water Demand and Licensed Sustainability: Overall, the demand for water in the town 
is growing slowly and will not outstrip the licensed extraction allowance in the foreseeable 
future. However, an outstanding issue is whether the plans for future industrial projects are 
water independent. It is only in the final planning and approval stages will we see to what 
extent new developments will impact on water demand in the town. Any future development 
that requires any sort of major water demand must seek its own independent water supply or 
risk over extracting from Onslow‟s existing water resources. 
 
 
 
 
 
 
 
 
 
 
                                                          
248 Davies, A & Cammell, J, pg 39 
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Table 12: Historical and projected water usage for the town of Newman 
Newman                   
Year 
Residential usage 
(KL) 
Resident 
per 
household 
unit 
Per 
resident 
(KL) 
Per 
household 
unit (KL) 
Commercial 
usage (KL) 
Industrial/mining  
usage (KL) 
Other 
Usage 
(KL) 
Water 
demand 
(KL) 
Licence 
extraction 
(KL) 
2001 702635.00 1.85 198.77 367.87 185098.00 0.00 231406.00 1119139.00 NA 
2002 751202.00 1.92 204.88 393.30 182621.00 0.00 248739.00 1182562.00 NA 
2003 768742.00 1.99 202.13 402.48 190972.00 0.00 254993.00 1214707.00 NA 
2004 763341.00 2.05 193.51 396.54 200031.00 0.00 249818.00 1213190.00 NA 
2005 897139.00 2.12 219.26 463.88 229975.00 0.00 247245.00 1374359.00 NA 
2006 844804.00 2.18 199.06 434.79 272167.00 0.00 227021.00 1343992.00 NA 
2007 952243.00 2.10 227.29 478.03 305099.00 0.00 242156.00 1499498.00 NA 
2008 1108027.00 2.04 267.91 547.44 406257.00 0.00 242797.00 1757081.00 NA 
2009 874126.44 2.03 214.10 435.09 320497.59 0.00 191543.42 1386167.45 NA 
2010 862915.98 2.03 214.10 435.09 316387.29 0.00 189086.92 1368390.19 NA 
2011 851849.29 2.03 214.10 435.09 312329.70 0.00 186661.93 1350840.92 NA 
2012 851849.29 2.03 214.10 435.09 312329.70 0.00 186661.93 1350840.92 NA 
2013 851849.29 2.03 214.10 435.09 312329.70 0.00 186661.93 1350840.92 NA 
2014 851849.29 2.03 214.10 435.09 312329.70 0.00 186661.93 1350840.92 NA 
2015 851849.29 2.03 214.10 435.09 312329.70 0.00 186661.93 1350840.92 NA 
2016 851849.29 2.03 214.10 435.09 312329.70 0.00 186661.93 1350840.92 NA 
2017 851423.37 2.03 214.10 435.09 312173.53 0.00 186568.59 1350165.50 NA 
2018 850997.66 2.03 214.10 435.09 312017.45 0.00 186475.31 1349490.42 NA 
2019 850572.16 2.03 214.10 435.09 311861.44 0.00 186382.07 1348815.67 NA 
2020 850146.87 2.03 214.10 435.09 311705.51 0.00 186288.88 1348141.26 NA 
2021 849721.80 2.03 214.10 435.09 311549.65 0.00 186195.74 1347467.19 NA 
2022 849296.94 2.03 214.10 435.09 311393.88 0.00 186102.64 1346793.46 NA 
2023 848872.29 2.03 214.10 435.09 311238.18 0.00 186009.59 1346120.06 NA 
2024 848447.85 2.03 214.10 435.09 311082.56 0.00 185916.58 1345447.00 NA 
2025 848023.63 2.03 214.10 435.09 310927.02 0.00 185823.62 1344774.28 NA 
2026 847599.62 2.03 214.10 435.09 310771.56 0.00 185730.71 1344101.89 NA 
2027 847175.82 2.03 214.10 435.09 310616.17 0.00 185637.85 1343429.84 NA 
2028 846752.23 2.03 214.10 435.09 310460.87 0.00 185545.03 1342758.12 NA 
2029 846328.85 2.03 214.10 435.09 310305.63 0.00 185452.26 1342086.75 NA 
 
Residential Usage: Again we use Water Corporations data for estimating residential usage
249
.  
Total household usage is expected to fall in line with the falling population of the town, from 
total 2006 usage of approximately 1.1 GL to 0.85 GL in 2029. It must be noted that this 
figure is significantly lower than estimates made by other similar studies such as the 
Economic Consultancy Service study of 2007, which place Newman 2005 residential demand 
at 3.664 GL, or a per person figure of 612.2 KL
250
. Therefore we have followed the data 
provided by the Water Corporation in estimating future residential demand. 
                                                          
249 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
250 Economics Consulting Service, Prospective Demand for Water in the West Pilbara of WA, pg 25 
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Per Resident Use: Residential demand is calculated based off projected demand for water per 
person. This figure is calculated as the average of individual water usage for the 2001 to 2008 
period
251
. Average water demand for this period is 214.10 KL of water per person, which is 
used as the terminal value for water demand. 
Per Household Unit: We have set the terminal value of per household water demand at 
435.09. This sits at the lower end of residential demand in the region, which also reflects the 
smaller residents per units for the town. 
Commercial and Other Usage: Again, we 2001 to 2008 data provided by Water 
Corporation
252
. Because there is no industrial activity associated directly within the town, 
commercial and associated activities become more associated with residential demand. While 
there are mining operations in the surrounding area, these are often serviced by fly in/fly out 
camps
253
. Thus, we have reduced commercial and other demand at the same rate as 
residential demand. 
Total Water Demand and Licensed Sustainability: Overall Newman water usage shows a 
slow slight decline and due to the nature of the decentralised location of major resource 
projects, industrial water usage in Newman negligible. However, unlike the other open towns 
of the Pilbara, Water Corporation only have distribution rights in the town while the overall 
water sourced is managed by the mining company BHP Billiton
254
. While this means that is 
we cannot directly compare water demand to a measure of licensed extraction, a major issue 
is that of water contamination
255
. While two distinct bores are able to supply water to the 
town, only the bores associated with Homestead Creek are fit for potable standards, while the 
                                                          
251 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
252 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
253 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 27 
254 Department of Water, Draft Newman Water Reserve drinking water source protection plan for public comment, Department of Water, 
Perth, 2009, pg 1-2 
255 Department of Water, Draft Newman Water Reserve drinking water source protection plan for public comment, pg1-2 
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bore supplying Ophthalmia Dam has shown past contamination from sewerage and other 
sources
256
. Any future development of the town would have to consider the independence of 
residential and town water sources from the contamination of existing contamination water  
Table 13: Historical and projected water usage for the town of Nullagine 
Nullagine                   
Year 
Residential 
usage (KL) 
Resident 
per 
household 
unit 
Per 
resident 
(KL) 
Per 
household 
unit (KL) 
Commercial 
usage (KL) 
Industrial/mining  
usage (KL) 
Other 
Usage 
(KL) 
Water 
demand 
(KL) 
Licence 
extraction 
(KL) 
Net 
movement 
(from 
licence) 
(KL) 
2001 30667.00 4.07 167.58 681.49 3912.00 0.00 14130.00 48709.00 80000.00 31291.00  
2002 26566.00 4.21 140.18 590.36 6586.00 0.00 14499.00 47651.00 80000.00 32349.00  
2003 19972.00 4.36 101.76 443.82 5949.00 0.00 13003.00 38924.00 80000.00 41076.00  
2004 22687.00 4.52 111.62 504.16 6390.00 0.00 13633.00 42710.00 80000.00 37290.00  
2005 25693.00 4.52 126.40 570.96 7387.00 0.00 15314.00 48394.00 80000.00 31606.00  
2006 22735.00 4.84 104.29 505.22 4489.00 0.00 12823.00 40047.00 80000.00 39953.00  
2007 28320.00 4.48 131.60 590.00 10491.00 0.00 13830.00 52641.00 80000.00 27359.00  
2008 31971.00 4.34 150.49 652.47 9847.00 0.00 12907.00 54725.00 80000.00 25275.00  
2009 27103.87 4.42 129.24 570.86 8347.93 0.00 10942.09 46393.90 80000.00 33606.10  
2010 26756.27 4.42 129.24 570.86 8240.87 0.00 10801.76 45798.91 80000.00 34201.09  
2011 26413.13 4.42 129.24 570.86 8135.19 0.00 10663.23 45211.55 80000.00 34788.45  
2012 26413.13 4.42 129.24 570.86 8135.19 0.00 10663.23 45211.55 80000.00 34788.45  
2013 26413.13 4.42 129.24 570.86 8135.19 0.00 10663.23 45211.55 80000.00 34788.45  
2014 26413.13 4.42 129.24 570.86 8135.19 0.00 10663.23 45211.55 80000.00 34788.45  
2015 26413.13 4.42 129.24 570.86 8135.19 0.00 10663.23 45211.55 80000.00 34788.45  
2016 26413.13 4.42 129.24 570.86 8135.19 0.00 10663.23 45211.55 80000.00 34788.45  
2017 26399.92 4.42 129.24 570.86 8131.12 0.00 10657.90 45188.94 80000.00 34811.06  
2018 26386.72 4.42 129.24 570.86 8127.05 0.00 10652.57 45166.35 80000.00 34833.65  
2019 26373.53 4.42 129.24 570.86 8122.99 0.00 10647.25 45143.77 80000.00 34856.23  
2020 26360.34 4.42 129.24 570.86 8118.93 0.00 10641.92 45121.19 80000.00 34878.81  
2021 26347.16 4.42 129.24 570.86 8114.87 0.00 10636.60 45098.63 80000.00 34901.37  
2022 26333.99 4.42 129.24 570.86 8110.81 0.00 10631.28 45076.08 80000.00 34923.92  
2023 26320.82 4.42 129.24 570.86 8106.76 0.00 10625.97 45053.55 80000.00 34946.45  
2024 26307.66 4.42 129.24 570.86 8102.70 0.00 10620.66 45031.02 80000.00 34968.98  
2025 26294.51 4.42 129.24 570.86 8098.65 0.00 10615.35 45008.50 80000.00 34991.50  
2026 26281.36 4.42 129.24 570.86 8094.60 0.00 10610.04 44986.00 80000.00 35014.00  
2027 26268.22 4.42 129.24 570.86 8090.56 0.00 10604.73 44963.51 80000.00 35036.49  
2028 26255.09 4.42 129.24 570.86 8086.51 0.00 10599.43 44941.03 80000.00 35058.97  
2029 26241.96 4.42 129.24 570.86 8082.47 0.00 10594.13 44918.56 80000.00 35081.44  
 
Residential Usage: Again we use Water Corporations data for estimating residential usage
257
. 
Nullagine is supplied by an independent bore field which feeds the town
258
. According to the 
“Western Australia Tomorrow” the town and the region is slowly depopulation after 2008, 
                                                          
256 Department of Water, Draft Newman Water Reserve drinking water source protection plan for public comment, pg34-34 
257 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
258 Waters and Rivers Commission, Nullagine Water Reserve: Water Source Protection Plan, Waters and Rivers Commission, Perth, 1999, 
pg 2 
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thus decreasing overall residential water demand
259
. Water demand is expected to fall from 
31 ML to just over 26.2 ML. 
Per Resident Use: Residential demand is calculated based off projected demand for water per 
person. This figure is calculated as the average of individual water usage for the 2001 to 2008 
period
260
. Average water demand for this period is 129.24 KL of water per person, which is 
used as the terminal value for water demand. This value is significantly lower than all other 
analysed regions due to the number of persons living within a given household. What this 
means is that as there are more people living within a household, each person‟s proportional 
usage of water on household maintenance (watering lawns etc) is lower, and this each 
person‟s overall demand is lower. 
Per Household Unit: The median value of per household water demand for the 2001 to 2008 
period is 570.24 KL, which we use as the estimated value into the future. This estimated 
value is a sizable drop from the previous reported year (2008) of 652.47, but this is not an 
unusual movement within the 2001 to 2008 period. 
Commercial and Other Usage: Again, we 2001 to 2008 data provided by Water 
Corporation
261
. Because there is no industrial activity associated directly within the town, 
commercial and associated activities become more associated with residential demand. This 
is a similar approach to what we take in Newman. There are mining operations in the 
surrounding area, these are often serviced by fly in/fly out camps, and it is often the case that 
residents of camp sites rarely visit the major towns
262
. To calculate Commercial and other 
demand, we have reduced commercial and other demand at the same rate as residential 
demand. 
                                                          
259 Western Australian Planning Commission, Western Australia Tomorrow, pg 51 
260 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
261 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
262 Department of Water, Pilbara Regional Water Plan: Supporting Details, pg 27 
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Total Water Demand and Licensed Sustainability: The overall picture for the town is a slow 
decline on overall water demand. Again, we need to take into account that in general terms 
the Pilbara is seeing an increase in mining and industrial activity, but in cases like Nullagine, 
where the town often competes with independent camp sites, more detailed work has to be 
undertaken to examine how future regional growth is expected to impact on these sorts of 
towns. 
Table 14: Historical and projected water usage for the town of Marble Bar 
Marble Bar 
                    
Year 
Residential 
usage (KL) 
Resident 
per 
household 
unit 
Per 
resident 
(KL) 
Per 
household 
unit (KL) 
Commercial 
usage (KL) 
Industrial/mining  
usage (KL) 
Other 
Usage 
(KL) 
Water 
demand 
(KL) 
Licence 
extraction 
(KL) 
Net 
movement 
(from 
licence) 
(KL) 
2001 45353.00 2.17 188.19 408.59 15535.00 0.00 23966.00 84854.00 200000.00 115146.00  
2002 49972.00 2.08 216.77 450.20 15386.00 0.00 26130.00 91488.00 200000.00 108512.00  
2003 61980.00 1.99 281.07 558.38 15959.00 0.00 26649.00 104588.00 200000.00 95412.00  
2004 50879.00 1.90 241.21 458.37 21946.00 0.00 26364.00 99189.00 200000.00 100811.00  
2005 59091.00 1.83 292.87 537.19 14167.00 0.00 23664.00 96922.00 200000.00 103078.00  
2006 59797.00 1.80 309.83 558.85 17506.00 0.00 28267.00 105570.00 200000.00 94430.00  
2007 56419.00 1.78 296.12 527.28 12016.00 0.00 33177.00 101612.00 200000.00 98388.00  
2008 52669.00 1.81 280.03 506.43 11179.00 0.00 30695.00 94543.00 200000.00 105457.00  
2009 48879.67 1.92 263.26 505.53 10374.71 0.00 28486.61 87740.99 200000.00 112259.01  
2010 48252.80 1.92 263.26 505.53 10241.66 0.00 28121.28 86615.74 200000.00 113384.26  
2011 47633.97 1.92 263.26 505.53 10110.31 0.00 27760.63 85504.91 200000.00 114495.09  
2012 47633.97 1.92 263.26 505.53 10110.31 0.00 27760.63 85504.91 200000.00 114495.09  
2013 47633.97 1.92 263.26 505.53 10110.31 0.00 27760.63 85504.91 200000.00 114495.09  
2014 47633.97 1.92 263.26 505.53 10110.31 0.00 27760.63 85504.91 200000.00 114495.09  
2015 47633.97 1.92 263.26 505.53 10110.31 0.00 27760.63 85504.91 200000.00 114495.09  
2016 47633.97 1.92 263.26 505.53 10110.31 0.00 27760.63 85504.91 200000.00 114495.09  
2017 47610.15 1.92 263.26 505.53 10105.26 0.00 27746.75 85462.16 200000.00 114537.84  
2018 47586.34 1.92 263.26 505.53 10100.21 0.00 27732.88 85419.43 200000.00 114580.57  
2019 47562.55 1.92 263.26 505.53 10095.16 0.00 27719.01 85376.72 200000.00 114623.28  
2020 47538.77 1.92 263.26 505.53 10090.11 0.00 27705.15 85334.03 200000.00 114665.97  
2021 47515.00 1.92 263.26 505.53 10085.06 0.00 27691.30 85291.36 200000.00 114708.64  
2022 47491.24 1.92 263.26 505.53 10080.02 0.00 27677.45 85248.72 200000.00 114751.28  
2023 47467.50 1.92 263.26 505.53 10074.98 0.00 27663.61 85206.09 200000.00 114793.91  
2024 47443.76 1.92 263.26 505.53 10069.94 0.00 27649.78 85163.49 200000.00 114836.51  
2025 47420.04 1.92 263.26 505.53 10064.91 0.00 27635.96 85120.91 200000.00 114879.09  
2026 47396.33 1.92 263.26 505.53 10059.88 0.00 27622.14 85078.35 200000.00 114921.65  
2027 47372.63 1.92 263.26 505.53 10054.85 0.00 27608.33 85035.81 200000.00 114964.19  
2028 47348.95 1.92 263.26 505.53 10049.82 0.00 27594.52 84993.29 200000.00 115006.71  
2029 47325.27 1.92 263.26 505.53 10044.79 0.00 27580.73 84950.79 200000.00 115049.21  
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Residential Usage: We use Water Corporations data for estimating residential usage
263
. 
Marble Bar is supplied by a collection of bore fields which feed the town
264
. According to the 
“Western Australia Tomorrow” the town and the region is slowly depopulating and with it 
residential water demand
265
. 
Per Resident Use: Residential demand is calculated based off projected demand for water per 
person. This figure is calculated as the average of individual water usage for the 2001 to 2008 
period
266
. Average water demand for this period is 263.26 KL of water per person, which we 
use to predict future residential water demand for the future population. This value is in 
contrast to that of Nullagine where average household is significantly higher compared to 
Marble bar, but per resident demand is lower. For Marble Bar, it means that each individual‟s 
responsibility for household utility water use (lawns and gardens etc) is higher than other 
regions. 
Per Household Unit: The median value of per household water demand for the 2001 to 2008 
period is 505.53 KL. 
Commercial and Other Usage: We have treated Commercial and associated water use the 
same way as Nullagine, by matching it to the residential population‟s movements, thus we 
have reduced commercial and other demand at the same rate as residential demand. 
Total Water Demand and Licensed Sustainability: Again similar to Nullagine, Marble Bar 
shows a slow decline in population in a region where industrial activity is expected to grow. 
This means that the current licensed extractable is sufficient for the foreseeable future. 
 
                                                          
263 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
264 Waters and Rivers Commission, Marble Bar Water Reserve: Water Source Protection Plan, Waters and Rivers Commission, Perth, 2000, 
pg 2 
265 Western Australian Planning Commission, Western Australia Tomorrow, pg 51 
266 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 67 of 107 
 
Summary: 
Residential demand: In towns that are experiencing population growth, residential demand 
for water rises accordingly. This includes the areas covered by the Port Hedland Supply 
Scheme and the West Pilbara Supply Scheme (Millstream aquifer and Harding dam supply). 
Other areas that face stagnant of decreasing populations similarly face declining residential 
water demand. The greatest variation between areas is the average volume of water used per 
resident, as shown in table 15. 
Table 15: Key water average ratios for Pilbara region during 2001 to 2008
267
 
Region 
Residents 
per 
household 
Water per 
residents 
(KL) 
Water Per 
Household 
(KL) 
Marble Bar 1.92 263.26 505.53 
Newman 2.03 214.10 435.09 
Onslow 2.45 197.57 484.78 
West Pilbara Supply Scheme 
(Millstream/Harding) 2.62 208.66 546.30 
Town of Port Hedland 2.64 214.39 565.95 
Nullagine 4.42 129.24 570.86 
Average 2.68 204.54 518.08 
Standard deviation 0.90 43.30 52.97 
 
And in turn we can plot this in a comparative chart, comparing bother water used per resident 
and Water used per household to the number of residents to a water using household. 
 
 
 
 
                                                          
267 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
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Figure 6: Water used compared to Number of Residents per Household (averages for 2001-
2008 period)
268
 
 
We can see that the strongest relationship is that of the volume of water used per resident 
compared to the number of residents living in a household, where broadly speaking we can 
say that as the number of residents within a household rises, each individual‟s demand for 
water falls. 
We can also examine the relationship between median weekly income and volume of water 
consumed. This is shown in table 16 based on 2006 water usage and the 2006 Australian 
census data on household income. 
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Table 16: 2006 weekly water demand and Income of Individuals and households
269
 
270
 
Region 
Residents 
per 
household 
Water per 
residents 
(KL) 
Water Per 
Household 
(KL) 
Median 
individual 
income 
(Week) 
Individual water 
demand/Individu
al income 
Median 
Household 
income 
(Week) 
Household water 
demand/Househol
d income 
Nullagine 4.84 104.29 505.22 $325.00 0.32 $833.20 0.61 
Onslow 2.04 204.29 415.85 $428.00 0.48 $960.70 0.43 
Marble Bar 1.80 309.83 558.85 $542.00 0.57 $1,033.20 0.54 
Town of Port 
Hedland 2.52 224.58 565.02 $836.00 0.27 $1,865.00 0.30 
West Pilbara 
Supply Scheme 2.59 195.40 506.31 $889.00 0.22 $2,010.30 0.25 
Newman 2.18 199.06 434.79 $1,095.00 0.18 $2,274.00 0.19 
Average 2.66 206.24 497.67 $685.83   $1,496.07   
Standard 
deviation 1.11 65.78 61.74 $299.54   $623.86   
 
And again we can visually examine the relationship in figure 7. 
Figure 7: 2006 weekly water demand and Income of Individuals and households
271
 
272
 
 
                                                          
269 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
270 Australian Bureau of Statistics, Census Data [October 12 2009) 
271 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
272 Australian Bureau of Statistics, Census Data [October 12 2009) 
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We can see that the relationship between individual water demand to individual income and 
household water demand to household income is not as strong as first imagined, signifying 
that at least for the year of 2006 the relationship between water demand and income is weak. 
Overall, one of the stronger drivers in the variability of data is number of residents per 
household, as it appears to influence the demand an individual has for water. The most likely 
explanation is that within each individuals demand for water there is a component for 
household maintenance that is divided amongst a given household‟s resident, an as the 
number of residents rise, each resident‟s proportion of household amenities water use 
decreases. 
Industrial Usage: In broad terms, the primary drivers for industrial water demand within this 
study are port operations
273
. Port operations in Port Hedland, Dampier and Cape Lambert are 
the main sources of this growth, with the rises in standing stockpiles of iron ore and other 
minerals requires more water for suppress dust
274
. This water usage is largely unavoidable as 
mineral dust is a health hazard to local populations, so some mechanism is needed to suppress 
dust. Other industrial usage includes LNG processing on the Burrup peninsula and other 
smaller industrial production. 
Total Water sustainability: For the Town of Port Hedland, current licence limits on water 
supply will become critical by 2014 and exceed these limits during 2015; Water demand will 
drop of slightly post 2016 but long term shows water demand shifting again to overtake the 
licence limit. 
For the Millstream Aquifer/Harding dam system under the West Pilbara Supply Scheme, 
water supply under the current licence will become critical by 2026 and will exceed it by the 
                                                          
273 Economics Consulting Service, Prospective Demand for Water in the West Pilbara of WA, pg 16-23 
274 Economics Consulting Service, Prospective Demand for Water in the West Pilbara of WA, pg 16-23 
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following year. However, the supply scheme covers a large number of towns and industrial 
areas and there is a risk of further industrial development putting pressure of the licensed 
supply. Thus the 2026 date for critical demand should be considered the most conservative 
date. 
For Onslow, the main industrial driver is salt production, but there are other significant 
developments in the area such as LNG which use their own independent water sources. While 
current forecasts show relatively sustainability, the margin between town usage and licensed 
limit is only 100,000 KL (0.1 ML or 0.0001 GL) and any industrial development that aims to 
extract from the existing will exceed the current license limit. Therefore any future 
development will either have to consider independent water supplies or greatly expanding the 
capacity of the town‟s water supply. 
For Newman, Nullagine, and Marble Bar, declines in population means that residential 
demand is expected to fall. In these areas industrial operations such as mining operations are 
outside of the towns and have independent water supplies.  
Overall, there are areas that we can identify as at risk, such as the Town of Port Hedland 
supply Scheme and the West Pilbara Supply scheme, while other areas show relative 
sustainability. The reasons for this is that for the former two projects, industrial usage is tied 
in with their overall water supply schemes that are used to supply the major towns. This 
means that in these cases, industrial drivers are risking residential access to potable water. For 
inland towns and the town of Onslow, major industrial activity is kept largely separate from 
the town sites and their water supplies (except for Onslow, but planned industrial growth is 
not expected to tip the balance).  
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Part 4: Addressing significant Issues 
Chapter 6 – Identifying Deficiencies between the Pilbara, Western Australia, and the 
Nation 
Introduction: 
In this chapter, we briefly compare water usage patterns in the Pilbara to that of the rest of the 
nation. 
Chapter 6: 
We have now made a detailed examination of some of the future water usage patterns that are 
exhibited in the Pilbara, but to understand them in context, we will try to see how they 
compare to the rest of the nation. To undertake this examination we will look at some issues 
when we compare water usage in the Pilbara to the rest of the nation. 
Residential Water Use: 
The first issue we need to look at is residential water usage. Residential water usage varies 
greatly across the nation, depending on different patterns in home water use and associated 
climate. Our first look is at how Pilbara residential demand compares to Metropolitan urban 
centres. 
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Table 17: Pilbara residential water usage per household and selected urban usage for 2004-05 
periods
275
 
276
: 
2004-05 Water usage per 
household   (KL) 
Darwin 799 
Shire of Roebourne 582 
Town of  Port Hedland 573 
Pilbara average 558 
Shire of  East Pilbara 524 
Shire of Ashburton 520 
Hobart 499 
Brisbane 419 
Perth 347 
Adelaide 336 
Canberra 335 
Sydney 312 
Melbourne 281 
 
We can see in table () that water usage in the Pilbara regions are significantly higher than 
most urban areas, only surpassed by Darwin. We can expand this by looking at the general 
household water usage for each entire state, which takes into account urban and rural 
household water usage 
 
 
 
 
 
 
                                                          
275 National Water Commission “Capital City Water Use”, Australian Water Resources 2005, National Water Commission 
http://www.water.gov.au/WaterUse/Capitalcitywateruse/index.aspx?Menu=Level1_4_3, [October 11 2009] 
276 Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 74 of 107 
 
Table 18: Pilbara residential water usage per household and selected State usage for 2004-05 
periods
277
 
2004-05 Water usage per household (KL 
Roebourne 582 
Port Hedland 573 
Pilbara average 558 
East Pilbara 524 
Ashburton (Onslow) 520 
Western Australia 468 
Northern Territory 399 
Tasmania 372 
Australia 268 
ACT 248 
South Australia 244 
Queensland 232 
New South Wales 219 
Victoria 209 
 
Again we can see that Pilbara average household water usage is much higher than the rest of 
the nation. 
The main issue of residential water usage is that having higher demand places greater stress 
on existing resources. While it is known that areas of the Pilbara hare approaching their 
licensed limits on water extraction, residential usage still remains much higher in the Pilbara 
than much of the nation. 
One reason for this is the nature of the water restrictions applies to the region. Within 
Western Australia there are a number of water restriction regimes that apply to different parts 
of the state. As of 2008, much of the northern half of the state has lower restrictions on 
residential water use (such as lawn watering etc) compared to the southern half which include 
Perth
278
. The allowance for Pilbara towns is for garden watering every second day, compared 
                                                          
277 Trewin, D, Water Accounts Australia 2004-05, Australian Bureau of Statistics, Canberra, 2006, pg 103 
278 Economic Regulation Authority, Water, Wastewater and Irrigation Performance Report 2008, Economic Regulation Authority, Perth, 
2008, pg 61-63 
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to only two days a week for Perth and most of the southern half of the state
279
. This is not 
unique to Perth alone, with Melbourne
280
, Adelaide
281
, and Brisbane
282
 all face restrictions of 
two days a week. Sydney has recently lowered restrictions but was previously at two days a 
week of watering
283
. Neither Darwin not Hobart have restrictions, Darwin being the only user 
greater than the Pilbara region. 
This is compounded by the great differences in household wealth between areas, as shown in 
table 19 
Table 19: Household water usage of selected areas and household income
284
 
285
 
2004-05 Water usage per 
household 
Water used 
(KL) 
2006 Median 
household 
income 
Darwin 799 $1,282.00 
Shire of Roebourne 582.33 $2,236.90 
Town of Port Hedland 572.74 $2,061.40 
Shire of East Pilbara 524.01 $1,989.70 
Shire of Ashburton (Onslow) 520.14 $1,132.70 
Hobart 499 $904.00 
Brisbane 419 $1,111.00 
Perth 347 $1,086.00 
Adelaide 336 $924.00 
Canberra 335 $1,509.00 
Sydney 312 $1,154.00 
Melbourne 281 $1,079.00 
 
Not only is there an issue of lack of incentive from a restriction perspective, but generally 
household income in the Pilbara is much higher than Australia‟s capital cities, making price 
of water less of sensitivity. Again only Darwin stands as the exception. 
                                                          
279 Economic Regulation Authority, Water, Wastewater and Irrigation Performance Report 2008, pg 61-63 
280 Melbourne Water, Stage 3a Water Restrictions - Questions and Answers, Melbourne Water, 
http://www.melbournewater.com.au/content/water_conservation/water_restrictions/Stage_3a_water_restrictions_-
_questions_and_answers.asp?bhcp=1 [October 20 2009] 
281 SA Water, Water Restrictions and Permanent Water Conservation Measures, SA Water,  
http://www.sawater.com.au/SAWater/Environment/WaterRestrictionsConservationMeasures/ [October 20 2009] 
282 Queensland Water Commission, Medium Level Restrictions, Queensland Water Commission, 
http://www.qwc.qld.gov.au/Medium+Level+Restrictions [October 20 2009] 
283 Sydney Water, Water Wise Rules, Sydney Water, http://www.sydneywater.com.au/Water4Life/WaterWise/,[October 20 2009] 
284 National Water Commission “Capital City Water Use”, Australian Water Resources 2005, [October 11 2009] 
285 Australian Bureau of Statistics, Census Data [October 12 2009] 
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What we can summarise is that incentivises that can keep water demand down in many 
Australia‟s capital cities, water restrictions and price sensitivity, are not as significant factor 
as in the Pilbara. This means that there are less downward pressures on water use in the 
Pilbara, and can explain why residential usage is significantly higher in the Pilbara. 
Economic Efficiency: 
We can also examine how well water supplies are employed to create regional wealth, by 
comparing total water employed in a region and how it compares to the wealth it generates. 
Table 20 National income per unit of water used
286
  
287
 
2004-05 GDP per water used GDP $M 
Water used 
(ML) 
$ per ML 
used 
ACT 18473 55600 332248.20 
Northern Territory 10678 141251 75595.92 
Western Australia 102837 1495427 68767.65 
New South Wales 305859 5921964 51648.24 
Victoria 222221 4992654 44509.59 
South Australia 59457 1365298 43548.73 
Pilbara 4800
288
 114000 42105.26 
Tasmania 16054 434338 36962.00 
Queensland 160986 4360847 36916.22 
 
We can see here that the value produced per mega litre of water used in the Pilbara is on the 
lower end of what the rest of the nation achieves, showing either that there are inefficiencies 
in water usage or practices differ between regions. 
If we take this further, we can examine how water is employed in the Pilbara‟s biggest area of 
economic activity, Mining. 
 
                                                          
286 Australian Bureau of Statistics, Census Data [October 12 2009] 
287 National Water Commission “How was water used by the economy?” Australian Water Resources 2005, 
http://www.water.gov.au/WaterUse/Waterusedbytheeconomy/index.aspx?Menu=Level1_4_2 [October 11 2009] 
288 Department of Local Government and Regional Development, Pilbara Economic Perspectives, Department of Local Government and 
Regional Development, Perth, 2006, pg 2 
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Table 21: National mining income per unit of water used
289
 
290
 
 
 Mining GDP per water used GDP $M 
Water used 
(ML) 
$ per ML 
used 
Queensland 12423 83057 149571.98 
Northern Territory 2225 17411 127792.77 
Western Australia 21068 182552 115408.21 
New South Wales 5537 62868 88073.42 
Victoria 2744 31736 86463.32 
South Australia 1340 19230 69682.79 
Pilbara 4527
291
 83220 54395.20 
ACT 2 118 16949.15 
Tasmania 268 16294 16447.77 
 
Here, we can see that the Pilbara performs even worse in this comparison, showing that the 
reported GDP for the Pilbara does not on the face of it does not efficiently use water for 
industrial purposes. 
On the face of it, these two tables tell us a couple of things. Firstly, in nearly every state water 
for mining use is a more economical; use of water than other industries. This is shown by 
noticeable rises the amount of money that is raised per unit of water used.  
However, if we compare the market value of the minerals that were produced in that same 
period: 
Table 22: Value of minerals produced to volume of water used between the Pilbara and the 
rest of the nation
292
 
293
 
294
: 
 
Region 
Value of minerals 
produced $M Water used for mining (ML) 
$ per ML 
used 
Australia (Minus 
Pilbara) 67599 413266 163572.61 
Pilbara 20279 83220 243679.40 
 
                                                          
289 Australian Bureau of Statistics, Census Data [October 12 2009] 
290 National Water Commission “How was water used by the economy?”, Australian Water Resources 2005, [October 11 2009] 
291 Department of Local Government and Regional Development, Pilbara Economic Perspectives, pg 2 
292 Department of Local Government and Regional Development, Pilbara Economic Perspectives, pg 2 
293 Australian Bureau of Agricultural and Resource Economics, Australian Mineral Statistics, ABARE , , Canberra, September quarter 2005, 
pg 
294 Economics Consulting Service, Prospective Demand for Water in the West Pilbara of WA, pg 16-23 
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The situation looks a bit different. This tells us that the usage of water in the Pilbara is in fact 
quite economical compared to the nation‟s mining output. The disparity between the three 
tables is in the way in which GDP is calculated, in which only the value of the business that is 
being conducted within the region is taken into account. Because the minerals being produced 
in the area are not processed into goods and services within the region, they are not included 
in the valuation of the regions activates.  
Commonwealth Funding: 
The commonwealth government allocates a vast amount of money around the nation in order 
to combat water shortages in this country. Colloquially known as the driest continent, both 
State and Federal authorities do their best to tackle water issues in an ever changing climate. 
The Commonwealth allocated funds through its respective departments, mainly through the 
Department of the Environment, Water, Heritage and the Arts, and funding is monitored by 
this department and the National Water Commission. Water funding is done through two 
main avenues, funds to complete government programs and through direct grants to 
individuals and group for specific projects. How total funding has been divided amongst the 
states during the 2006-2008 period, compared to 2005 water used 
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Table 23: Commonwealth funding distributed to Individual states over 2006-2008
295
 
296
 
State Funding Received 
Water used (ML) 
(2005) $ per ML of water used 
ACT $20,475,262.34 55600.00 $368.26 
SA $245,071,784.62 1365298.00 $179.50 
QLD $668,816,296.71 4360847.00 $153.37 
VIC $520,370,598.11 4992654.00 $104.23 
NSW $565,046,091.87 5921964.00 $95.42 
NT $11,189,745.16 141251.00 $79.22 
TAS $32,726,685.27 434338.00 $75.35 
WA $96,633,434.42 1495427.00 $64.62 
National 
Programs $688,028,907.00     
 
We use 2005 water data because it is the most recent common water accounts that are 
accounted for in a similar format nationwide. The primary sources of this data are the 
Department of the Environment, Water, Heritage and the Arts,
297
 The National Water 
Commission
298
, and the Australian Government Water Fund Community Water Grants
299
.  
We can see right off that while funding to Western Australia is in total term higher than some 
states, particularly Tasmania, the Northern Territory, and the ACT, when we calculate the 
amount of money granted to the state per total water used by the state, Western Australia is 
far behind the rest of the nation. 
 
 
 
                                                          
295 Department of the Environment, Water, Heritage, and the Arts, “Water Smart Australia projects sorted by state”, Water Smart Australia, 
[October 11 2009] 
296 Department of the Environment, Water, Heritage, and the Arts, “Grants and Funding”, Water Smart Australia, Department of the 
Environment, Water, Heritage, and the Arts, http://www.environment.gov.au/water/programs/index.html [October 11 2009] 
297 Department of the Environment, Water, Heritage, and the Arts, “Grants and Funding”, Water Smart Australia, [October 11 2009] 
298 National Water Commission, The Raising National Water Standards Program, National Water Commission, 
http://www.nwc.gov.au/www/html/347-introduction-to-rnws.asp, [October 20 2009] 
299 Australian Government Water Fund, Community Water Grants, Australian Government Water Fund, 
http://www.communitywatergrants.gov.au/, [October 20 2009] 
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Chapter 7 – Causes of Deficiencies 
Introduction: 
In this chapter, we take the finally steps in understanding some of the deficiencies that we 
have seen in the usage and supply of water in the Pilbara. Here, we will examine the 
underlying causes of the deficiencies identifies in chapter 6. 
Chapter 8: 
Now that we have taken the opportunity to identify some of the deficiencies that have 
affected the efficiency and supply of water in the Pilbara, we will look at some of the causes 
for each of these issues. We will examine each issue one at a time. 
Issues of Residential demand: 
As we have previously identified in chapter 6, average household demand for water in the 
Pilbara is quite high compared too much of the nation, and especially compared to the major 
urban centres of the country. There are a number of reasons for this higher demand for water 
in the households of the Pilbara 
Climate is a large factor in water demand in the Pilbara. The average yearly rainfall in the 
Pilbara is notably lower than the broader nation, with the yearly average of only 289mm in 
2005 compared to much higher state averages in the rest of the nation. These can be seen in 
table 24. 
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Table 24: Average rainfall in Australia to 2005
300
  
301
 
Average Rainfall (mm) 
Tasmania 1,168 
Victoria 654 
Queensland 630 
New South Wales (& ACT 566 
Northern Territory 548 
Australia 472 
Western Australia 352 
Pilbara average 289 
South Australia 236 
 
What this means is that residential households, in order to maintain household plants and 
vegetation, must use proportionally more water sourced from ground public water schemes 
than rely on regular rainfall. This is compounded by the high average temperatures the 
Pilbara faces due to its northern location on the continent, yet not northern enough to receive 
the seasonal tropical rainfalls associated with the tropical zones of far northern Australia
302
. 
To compound this, higher average temperatures means that personal consumption of water is 
increased, as well as the frequency of bathing and other personal uses for water
303
. 
Overall, the harshness of the climate of the Pilbara, with its high average temperatures and 
low rainfall, puts strain on local water sources when it comes to servicing the residential 
population‟s water needs. 
 
 
                                                          
300
 Australian water resources 2005, 
http://www.water.gov.au/WaterAvailability/WhatIsOurTotalWaterResource/RainfallDistribution/index.aspx 
301
 Pilbara Bioregion, http://www.environment.gov.au/land/publications/acris/pubs/bioregion-pilbara.pdf 
302
 Australian National Botanical Gardens, Seasonal rainfall Patterns in Australia, Australian National Botanical 
Gardens, http://www.anbg.gov.au/aust-veg/seasonal-rainfall.html [October 23 2009] 
303
 ABC, Hot Weather leads to Spike in Water Use, ABC Perth, 
http://www.abc.net.au/news/stories/2009/10/20/2718699.htm?site=perth [October 23 2009] 
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Issues of Commonwealth Funding: 
We have seen in chapter 6 that commonwealth funding towards the Western Australia is 
significantly lower than to the rest of the nation, in particular in relation to the volume of 
water that is used within each state. There are two main issues with the current system 
national water management that could be potentially the cause of this issue. 
Firstly, the current form of National water policy is overly focused on a particular water 
management issue over others, and that is the Murray-Darling system. As we examined in 
chapter 3, the majority of national water policy documents, including the fundamental 
agreement on national water policy, divides its focus between the Murray-Darling system and 
the rest of the nation. Unlike any other major water region, the Murray-Darling is alone in 
being identified as an area of particular need
304
. While we cannot deny the immense 
importance of the Murray-Darling to the national economy, this report has identified a 
number of areas particular to the Pilbara where water supply may be an issue in the future, 
while simultaneously showing in Chapter 6 that the value of minerals extracted with the 
relevant use of water is far more efficient than much of the nation for similar industries. 
The second issue is the slowness in adopting regular national water accounts. The lack of 
consistent and regular water accounting in a consistent and comparable form means that it is 
difficult for decision makers and stakeholders to identify and compare critical water areas and 
assign resources properly
305
. More so, current water planning in Western Australia is based 
on outdated data on water usage, water availability, and even population, meaning that 
estimates of future use could potentially be highly inaccurate
306
. 
                                                          
304
 IANWA (2004) s  
305
 National Water Commission, Water Accounting, National Water Commission, 
http://www.nwc.gov.au/www/html/243-water-accounting.asp?intSiteID=1, [October 23 2009] 
306
 Department of Water, Pilbara Regional Water Plan: Supporting Details pg 33 
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Summary: 
The three primary issues we have identified are the potential for over extraction of current 
licensed water limits, the high demand of water for residential use compared to the nation, 
and the proportional lack of funding Western Australia relieves for its water output. In turn, 
we have identified the causes of these issues; in chapter 5 we highlighted the increases in 
demand for industrial water, which in the case of our study area, and intrinsically linked to 
the town water. We have identified that the higher demand for residential needs are being 
driven by climate, which drives the need for water, higher average household incomes, that 
diminish the sting of water costs, lower water use restrictions, and finally higher personal 
water usage, often from smaller households.  Finally, we have identified some of the causes 
for the proportional lack of funding of Western Australian water resources as being due to 
differing priorities in the national water frame work, and the potential of undeveloped 
national water accounts making it difficult for decision makers to identify critical water 
needs. 
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Chapter 8: - Summary of Findings 
Summary of Findings: 
 
Water Supply and Future Demand: 
 The Town of Port Hedland is predicted to exceed is licensed water extraction limit by 
the year 2015 
 The West Pilbara Supply Scheme, covering the towns of Karratha, Dampier, Point 
Sampson, Wickham, and Roebourne is predicted to exceed its licensed extraction 
limit by 2027. 
 Onslow Town water supply is expected to remain stable, but the margin of remaining 
water on the licensed extraction limit will greatly limit future development. 
 Newman does not face any immediate water shortages, but concerns of water 
contamination in surrounding water systems will have the be closely monitored  
 Marble Bar and Nullagine do not face any immediate risk to water supplies, but and 
future development within each of these towns will be constrained by their limited 
water allowances. 
Water Demand and Current use: 
 Pilbara residents use proportionally more water than, of all other and the averages 
states their urban counterparts (except for Darwin). This is most probably caused by 
climate demands, higher household incomes, and lower restrictions on water use. 
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 The value water used in the Pilbara for mining purposes is much greater than similar 
industries nationwide, showing greater efficiencies for mining water use. However, 
this is not reflected in national accounts for GDP 
Commonwealth Support: 
 Per proportion of water used, Western Australia received far less funding than its 
interstate counterparts. This is driven by different funding priorities in the national 
area and the inability of national water accounts to identify water issues in a timely 
manner. 
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Part 5: Recommendations for Change and Conclusion: 
Chapter9: 
Introduction: 
In this final chapter we look at some ways in which we can address some of the failing 
identified within this report, and build on the strengths identified. We shall achieve this in 
two segments. Firstly we will look as some of the ways the supply of potable water to the 
major towns of the Pilbara can be improved and made sustainable. Secondly we shall look in 
general terms some of the ways the management and funding of water in the Pilbara can be 
strengthened. 
Chapter 10: 
The state of potable water in the Pilbara has a number of strengths as well as challenges, and 
it should be the policy of all stakeholders to build on the regions strength as well as address 
ay deficiencies. In this chapter we will look broadly at some ways in which we can build on 
these strengths and address deficiencies. 
Water Supply in the Pilbara: 
We have identified in previous chapters that certain regions of the Pilbara face the prospect of 
exceeding current water extraction limits, that is, current licensed extraction levels are not 
sufficient to match future demand. The fundamental solution to this issue is to raise the 
extraction limit, but the real question is what source that additional water is extracted from. 
There are only two options, from ground water supplies or newer technologies such as 
desalination. 
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The most critical areas are the Town of Port Hedland and the West Pilbara Supply Scheme 
(Millstream aquifer/Harding dam) as it is these two areas that will face shortfalls under current 
predictions. However, the Town of Onslow should also be considered for attention as it is a region of 
significant industrial activity with the expectation that every additional industrial project achieves 
independent water supplies. The three towns of the Shire of East Pilbara, Newman, Nullagine, and 
Marble Bar, are  in no immediate issues as mining and industrial activities operate with a degree of 
remoteness from these towns. So for each of the three most critical areas, the Town of Port Hedland, 
the West Pilbara Supply Scheme, and the Town of Onslow, we shall examine some of the  options for 
expanding licensed water extraction beyond their current limits. 
Ground water options verses desalination: 
The 2009 Pilbara Pre-feasibility on an integrated water supply estimates the relative capital costs of a 
desalination plant verses the cost of piping form bore fields
307
. This is done by comparing 
infrastructure of 10Gl capacity, 25GL capacity, and 50Gl capacity, as displayed in figure 8 
Figure 8: Capital cost of Desalination verses mild steel concrete lined (MSCL) Piping308 
 
                                                          
307 MWH, Pilbara Integrated Water Supply Pre-Feasibility Study, MWH Global & the Department of Water, Perth, 2009,pg 42 
308 MWH, Pilbara Integrated Water Supply Pre-Feasibility Study pg 42 
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We can see that over a certain distance the capital costs of pipe works exceeds that of an onsite 
desalination plant. Therefore, in identifying areas where desalination should be used compared to 
expanding ground water extraction, we should consider the distance between the ground water source 
and the demand centre 
Town of Port Hedland: Currently the Town of Port Hedland extracts its potable water needs from bore 
fields on the DeGray and Yule rivers with a combined licensed extraction limit of 13.5 GL per year. 
There are significant ground water options around the Town of Port Hedland, with the nearest being 
further development on the DeGray system further down stream of an average an additional 5 
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gigalitres made available, and an additional 2 GL from current Yule River bore fields
309
 . However, 
the risk is that these further developments could stretch the environmental balances of the area and 
should be considered the maximum increases from each
310
. Alternatives include the West Canning 
Basin that can offer an additional 21 GL of water of a low enough salt content to me useable for town 
supply, as well as the associated Broome sandstone aquifer that can yield at least 6 GL of fresh water. 
However, these resources are an additional 30km eastward of the current DeGray bore field (totalling 
100KM from Port Hedland) and would require substantial investment in piping and bores on site.   
However, is we look at how a 25 GL desalination plant compares to water piping with a similar 
capacity, we can see in figure 8 that the capital costs of piping the approximate 100-130km needed is 
far less than desalination. Therefore it would be recommended that the building of new bore fields to 
the east of Port Hedland and take advantage of untapped water supplies.  The total upfront capital cost 
of this option would be (for 130 km of piping tying in a number of bore sites) would be $512.9 
million
311
. 
West Pilbara Supply Scheme: the West Pilbara Supply Scheme that supplies water too much of the 
central coastal region of the Pilbara is licensed for 15 GL of extraction from the Harding dam and 
millstream aquifer. This source is critical and demand is expected to exceed this limit by 2026, but be 
within a gigalitre margin by 2022. A significant issue is that greater extractions from current sources 
could pose great ecological damage to the region, particularly in the millstream aquifer system and its 
location under the Karijini national park
312
. Other potential ground water supplies are related to this 
general area and face similar issues, and it is often the case that existing mining extraction has made 
further extraction demands unacceptable to the environment
313
. Therefore it is best recommended that 
desalination close to the demand centres, ie Cape Lambert and the Burrup Peninsula be considered. 
Our suggested solution would be two desalination facilities, one on the Cape Lambert to address 
water demand there, and one on the Burrup peninsula. Current Cape Lambert demand is approaching 
                                                          
309 Haig, 82-109 
310 Haig, 82-109 
311 MWH, Pilbara Integrated Water Supply Pre-Feasibility Study pg 42 
312 Haig, pg 55 
313 Haig, pg 55 
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2 GL and future demand could peak at 4-5 GL, so it is recommended that a 10 GL desalination plant 
be considered at the cost of $325 million in capital costs, which would allow independence from 
existing ground water supplies
314
. For the Burrup Peninsula, while a 25 GL desalination facility would 
meet and future demands from the area, a 50 GL plant would allow water supplies to Burrup 
industries, Dampier, and the rest of the major towns of the Shire of Roebourne with all foreseeable 
water needs and allow the scaling back of water extraction from the Millstream Aquifer, and reverse 
and ecological damage that has occurred in the area due to over extraction. Such a 50Gl plant would 
have immediate capital costs of $952 million
315
. 
Town of Onslow: The supply of water to the town of Onslow current comes off bore fields around the 
Cane River area, with a limit of 340 ML extraction per year. Current predictions show that current 
planned activity will not exceed this limit, but Onslow is still a region of significant economic 
activity
316. Much of Onslow‟s industrial water users supply their own water needs from either smaller 
desalination plants or independent bore sites
317
. While this s currently satisfactory, it means that any 
further industrial growth in the region would have to factor in water development as a cost of capital 
and operational costs. Current local ground water supplies have little further development potential, 
and nearby ground water sources that could possibly be exploited, such as the Lobe River area have 
highly variable environmental recharge into the aquifer system and could in the long term not provide 
enough additional benefit to the town
318
. The best possible option would be to look at a desalination 
plant for the ton in the range of 10GL, while this is a significant upgrade from the existing supply, it 
would allow the town to shift usage away from ground sources and encourage further industrial 
development with the issue of independent water infrastructure becoming a non issue. The capital cost 
of such a plant would be $325 million
319
. 
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Water Management in the Pilbara: 
As we have covered, the management of water in the Pilbara is divided amongst state authorities that 
monitor water supplies and set licence limits, and corporations that physically extracts the water and 
either directly uses it or on sells it to other consumers. 
The first and most significant point to make is the status of the Water Corporation as a water provider. 
As the only providers required to provide water services over most of the state, it has a large area of 
responsibility in water management and the maintenance of water security. However, its status as a 
wholly owned entity of the state government means that its profits can be taken by the state in the 
same way a private company can distribute its profits to its shareholders. While this provided an 
income stream for the Western Australian government, it also means that funds that can be used for 
reinvestment into developing water resources are diverted into other areas (often for political 
means)
320
. This is the paradox of the state ownership of corporations, whereas a private company can 
maintain an income stream in its related field and invests in new development or efficient water 
reduction practices; there is little incentive in a public interest sphere
321
. On the other hand, a 
government run entity has got the moral will to take such actions but can find its profits diverted to 
more popularity or vote winning endeavours
322
. The strength of the Western Australian system is the 
government mandated policy of proper water management and efficiency building practices, the 
weakness is the ability for the government to take its profits away. 
The other significant aspect of water management in Western Australia and the Pilbara is the licensing 
system. In effect the licensing system places binding license restrictions on water providers for their 
provision and use of water. While this allows the ERA and the Department of Water to ensure proper 
practices of water management in a legally binding way, the practice itself is restrictive and does not 
foster competition and innovation. It can be said that license provisions of extraction limits are 
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supposed to prevent this, but it just means that providers can extract to the maximum allowance with 
little incentive to be more efficient
323
. 
Total privatisation is the extreme end of water management, such as in Chile. The principle of 
privatization is that the free market is the best took for efficiently distributing resources to their best 
competing ends
324
.The principle itself has a number of fundamental advantages. Firstly, competing 
companies drive down the price of water for the consumer. This means that the less wealthy persons 
can access water resources for residential use or even industrial use without the same level of 
bureaucracy as seen in Western Australia
325
. In addition, competition allows for water to be allocated 
to the most profitable industries as there is a price incentive to seek wealth maximizing projects. This 
in turn enriches the community and the investor
326
. Finally freedom on the pricing of water resources 
allows companies to price their resources based on their values scarcity. In essence it places water 
under the laws of supply and demand, where the scarcity of supply dictates price and associated 
demand
327
. 
These are strong arguments in favour for total water privatization, but there are strong negative 
impacts as well. The first issue is that water resources become property, and can be traded as such. 
This means that water providers have little attachment to the source of water and can dispose of such 
assets when they fail to make a profit
328
. The public value of the water resource is thus overshadowed 
by its economic value, and it is often the case that the economic value of providing water can outstrip 
the value of maintaining sustainability. It is a fundamental economic flaw to rely on the rules of 
supply and demand, because the price where water is extracted sustainably may not be the same at the 
price for maximum profitability, hence water is over extracted to met profit expectations
329
. 
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However, these concerns are largely addressed by the legal system that covers Chilean use of water, 
where it is a fundamental principle that the water transaction between two parties cannot affect a third 
party
330
. This is build on by the fact that regional pricing is varied based on location and that water is 
shared by parties involved when multiple licenses are issued. One aspect that still needs to be 
addressed though is competition over water rights and the exclusivity of shared resources
331
. 
What can we learn from both systems? 
The systems that govern water management differ greatly. The great strength in the Pilbara/WA 
model is that government has a say in the targeting of water resources that might not necessarily be 
profitable but serve a public good. Also, having a profitable and successful government owned 
corporation allows profits to be used in more immediate needing areas such as healthcare. However, 
the lack of rights over water sources stifles competition and prevents the allocation of water to the 
most profitable and economically successful ends when it does matter. A more privatised model 
fundamentally differs on the rights water providers have over water and the responsibilities they have. 
More so, price variability between regions means that water is better priced to its actual worth, and 
price flexibility within these restrictions allows for more competition than in Western Australia.  
The main point is that as we have seen in chapter 6, there needs to be more incentive to allocate water 
to different economic ends in order to maximise the value that our water produced.  
The Pilbara and Western Australia’s Place in National Water management: 
As we have already studied, there are deficiencies in the way in which water is proportionally 
allocated in Australia, with profitable ends such as mineral extraction in Western Australia lacking the 
Commonwealth investment. However, it is impossible to deny the importance of the issues the 
Murray-Darling faces in the future; the fundamental problem is the lack of information nationwide on 
the condition of water resources. The most important recommendation that could be made is that the 
number one priority for the national Water Commission and all state and Federal Authorities is to 
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establish and maintain water accounts that are regularly collected in a uniform format, done so on at 
least a yearly basis. 
Residential Demand: 
The final issue is proportionally greater demand the residents of the Pilbara have for water compared 
to their urban and interstate counterparts. A number of factors that we have identified, such income, 
rainfall, and climate are difficult for State and Federal planers to influence, but there is one aspect of 
the issue which is within government authority. The Pilbara and much of the North West are free from 
the stronger water restrictions of many of their urban counterparts. While residents would still 
maintain a desire for a lifestyle that is similar to their urban peers (lawns and gardens), the realities of 
the region is that such high levels of water use could place considerable strain on the environment. In 
addition to examining the level of residential water restrictions, a study of optimum garden vegetation 
for the region would allow residential populations to marinating friendly green neighbourhoods 
without placing extra strain on the water supply. 
 
Summary of Recommendations: 
 Town of Port Hedland: Pipeline and bore field taking advantage of West Canning basin 
o Approximate capital cost:  $512.9 million 
 West Pilbara Supply Scheme: 10GL desalination plant at Cape Lambert and 50 GL plant at 
the Burrup peninsula. 
o Approximate capital cost: $1.227 billion combined 
 Town of Onslow: 10GL desalination plant 
o Approximate capital cost: $325 million 
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 An examination into the adoption of more deregulated water rights, allowing water producers 
to trade water licences as commodities as currently available in some Murray-Darling 
Programs. This would allow water to be allocated to the most economical outcomes and 
encourage water producers to reinvest directly in the area 
 Hasten the adoption of a comprehensive national water accounting policy where data for 
water supply and use are kept in common format in a regular basis, This would allow decision 
makers to have access to more accurate and timely information on where the biggest priority 
areas in water are located. 
 Increase water restrictions in the Pilbara and general North West area, overcoming some of 
the existing factor driving up usage and shifting water priorities to most needed areas. 
 
Conclusion: 
This study has taken a broad examination into some of the issues that are facing the supply of potable 
water to the major towns of the Pilbara. In addition to addressing the direct issues of rising demand in 
arid climates, we have explained the processes of water management in Western Australia and 
introduced the role of Commonwealth policy in water supply. It is hoped that this paper will prove to 
be a foundation document on the wider issue of water management in Western Australia, and 
encourage others to examine the wider issues of the management and control of water in Western 
Australia beyond the needs of smaller regions. It is encouraged for future research to examine the 
benefits and deficiencies of the current processes of licensing and supervision of water resources, and 
work to improve the fundamental systems that are behind water management in Western Australia 
and nationwide. 
 
 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 96 of 107 
 
Bibliography: 
ABC, Hot Weather leads to Spike in Water Use, ABC Perth, 
http://www.abc.net.au/news/stories/2009/10/20/2718699.htm?site=perth [October 23 2009] 
ABC Regional News, “Bunbury MP Raises water management worries”, ABC Regional 
News, ABC, 05/01/2007 [Accessed from EBSCO database October 9
th
, 2009] 
Alan Carpenter, Hansard, Legislative Assembly (WA) - Tuesday, 20 June 2006, Pg 3922b-
3923 
Australian Bureau of Statistics, Census Data, Australian Bureau of Statistics, 
http://abs.gov.au/websitedbs/D3310114.nsf/home/Census+data, [July 21, 2009] 
Australian Bureau of Statistic, Basic community Profile – East Pilbara, Australian Bureau of 
Statistic, 
http://www.censusdata.abs.gov.au/ABSNavigation/prenav/ViewData?&action=404&docume
ntproductno=LGA53220&documenttype=Details&tabname=Details&areacode=LGA53220&
issue=2006&producttype=Community%20Profiles&&producttype=Community%20Profiles
&javascript=true&textversion=false&navmapdisplayed=true&breadcrumb=LPD&&collectio
n=Census&period=2006&producttype=Community%20Profiles&#Basic%20Community%2
0Profile, [July 20, 2009] 
Australian Bureau of Statistic, Basic community Profile – Port Hedland, Australian Bureau of 
Statistic, 
http://www.censusdata.abs.gov.au/ABSNavigation/prenav/ViewData?&action=404&docume
ntproductno=LGA57280&documenttype=Details&tabname=Details&areacode=LGA57280&
issue=2006&producttype=Community%20Profiles&&producttype=Community%20Profiles
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 97 of 107 
 
&javascript=true&textversion=false&navmapdisplayed=true&breadcrumb=LPD&&collectio
n=Census&period=2006&producttype=Community%20Profiles&#Basic%20Community%2
0Profile, [July 20, 2009] 
Australian Bureau of Statistics, Basic Community Profile – Ashburton, Australian Bureau of 
Statistics,  
http://www.censusdata.abs.gov.au/ABSNavigation/prenav/ViewData?&action=404&docume
ntproductno=LGA50250&documenttype=Details&tabname=Details&areacode=LGA50250&
issue=2006&producttype=Community%20Profiles&&producttype=Community%20Profiles
&javascript=true&textversion=false&navmapdisplayed=true&breadcrumb=LPD&&collectio
n=Census&period=2006&producttype=Community%20Profiles&#Basic%20Community%2
0Profile, [July 20, 2009] 
Australian Bureau of Statistics, Roebourne, Australian Bureau of Statistics, Basic Community 
Profile – Roebourne, Australian Bureau of Statistics, 
http://www.censusdata.abs.gov.au/ABSNavigation/prenav/ViewData?&action=404&docume
ntproductno=LGA57560&documenttype=Details&tabname=Details&areacode=LGA57560&
issue=2006&producttype=Community%20Profiles&&producttype=Community%20Profiles
&javascript=true&textversion=false&navmapdisplayed=true&breadcrumb=LPD&&collectio
n=Census&period=2006&producttype=Community%20Profiles&#Basic%20Community%2
0Profile, [July 20, 2009] 
Australian Government Water Fund, Community Water Grants, Australian Government 
Water Fund, http://www.communitywatergrants.gov.au/, [October 20 2009] 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 98 of 107 
 
Australian National Botanical Gardens, Seasonal rainfall Patterns in Australia, Australian 
National Botanical Gardens, http://www.anbg.gov.au/aust-veg/seasonal-rainfall.html 
[October 23 2009] 
Australian Natural Resource Atlas, “Pilbara”, Rangelands – Overview, Australian Natural 
Resource Atlas,  http://www.anra.gov.au/topics/rangelands/overview/wa/ibra-pil.html, [July 
20, 2009] 
Budds, Jessica, “Power, Nature, and Neoliberalism: the Political ecology of Water in Chile”. 
Singapore Journal of Tropical Geography; Nov2004, Vol. 25 Issue 3, p322-342 [Accessed 
from EBSCO database October 9
th
, 2009]  
Constitution of Australia (1901) 
Country Towns Sewerage Act (1948)  
Country Areas Water Supply Act (1947) 
Colebatch H. Governing the use of water: The Institutional Context,  Desalination Online, 
http://www.desline.com/articoli/6954.pdf [June 1, 2009] 
Cox, J& R, Warner, “Water Trading – Panacea or Placebo”, speech to the Water Leaders 
Congress 2009, http://www.ipart.nsw.gov.au/files/Speeches%20-%20Water%20Trading%20-
%20Panacea%20or%20Placebo%20-%20Water%20Leaders%20Congress%202009%20-
%204%20March%202009.PDF, [ July 20, 2009] 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 99 of 107 
 
Davies, A & Cammell, J, Human Uses of The Rangelands Coast Part One: Major Uses and 
Priorities for Natural Resource Management from Carnarvon to Port Hedland, Rangelands 
NRM, Carnarvon, 2009  
Department of the Environment, Water, Heritage, and the Arts, Australia’s Water, 
Department of the Environment, Water, Heritage, and the Arts, 
http://www.environment.gov.au/water/index.html [7 June 2009] 
Department of the Environment, Water, Heritage, and the Arts, “Grants and Funding”, Water 
Smart Australia, Department of the Environment, Water, Heritage, and the Arts, 
http://www.environment.gov.au/water/programs/index.html [7 June 2009] 
Department of the Environment, Centres of excellence, Department of the Environment, 
Water, Heritage, and the Arts http://www.environment.gov.au/water/policy-programs/urban-
water-desalination/centres-of-excellence.html [7 June 2009] 
Department of the Environment, Water, Heritage, and the Arts, Irrigation modernisation 
planning assistance - Round 1 outcomes, Department of the Environment, Water, Heritage, 
and the Arts, http://www.environment.gov.au/water/policy-programs/srwui/irrigation-
modernisation/round1outcomes.html [7 June 2009] 
Department of the Environment, Water, Heritage and the Arts, Australia's ecoregions, 
Department of the Environment, Water, Heritage and the Arts, 
http://www.environment.gov.au/parks/nrs/science/bioregion-framework/terrestrial-
habitats.html, [July 12 2009] 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 100 of 107 
 
Department of the Environment, Water, Heritage, and the Arts, “Water Smart Australia 
projects sorted by state”, Water Smart Australia, Department of the Environment, Water, 
Heritage, and the Arts, http://www.environment.gov.au/water/policy-programs/water-
smart/projects/index.html [7 June 2009] 
Department of the Environment, Water, Heritage, and the Arts, “Water Smart Australia 
projects sorted by NWI objective”, Water Smart Australia, Department of the Environment, 
Water, Heritage, and the Arts, http://www.environment.gov.au/water/policy-programs/water-
smart/projects/objective.html [7 June 2009]  
Department of the Environment, Water, Heritage and the Arts, Interim Biogeographic 
Regionalisation for Australia (IBRA 6.1) Regions and Codes, Department of the 
Environment, Water, Heritage and the Arts, 
http://www.environment.gov.au/parks/nrs/science/capad/2004/ibracode.html, [July 20, 2009] 
Department of Health, Drinking Water, Department of Health, 
http://www.public.health.wa.gov.au/2/640/2/drinking_water.pm [June 1, 2009] 
Department of local Government and Regional development, Regional Development 
Commissions, Department of local Government and Regional development, 
http://www.dlgrd.wa.gov.au/RegionDev/RegionDevContacts/Commissions.asp#pilbara [July 
12, 2009] 
Department of Premier and Cabinet WA,  State Water Plan 2007, Department of Premier and 
Cabinet WA, Perth, 2007 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 101 of 107 
 
Department of Water, Draft Newman Water Reserve drinking water source protection plan 
for public comment, Department of Water, Perth, 2009 
Department of Water, Western Australia’s Implementation Plan for the National Water 
Initiative, Department of Water WA, Perth, 2007 
Department of Water, Pilbara Regional Water Plan: Supporting Details, Department of 
Water, Perth, 2008 
Department of Water, Pilbara Regional Water Plan: Strategic Directions, Department of 
Water, Perth, 2008 
Department of Water, Water Planning, Department of Water, 
http://www.water.wa.gov.au/Managing+our+water/Water+planning/default.aspx [June 6 
2009] 
Department of Water, Water Licensing, Department of Water, 
http://www.water.wa.gov.au/Doing+business+with+us/Water+licensing/default.aspx  [June 6 
2009] 
Department of Water, The department’s operating environment, Department of Water, 
http://www.water.wa.gov.au/About+us/The+department%27s+operating+environment/defaul
t.aspx  [June 6 2009] 
Dr Geoff Gallop, Hansard, Legislative Assembly (WA),  Tuesday, 20 September 2005, pg 
5689b 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 102 of 107 
 
Economic Regulation Authority, Water, Wastewater and Irrigation Performance Report 
2008, Economic Regulation Authority, Perth, 2008 
Economic Consulting Service, Prospective Demand for Water in the West Pilbara of WA, 
Economic Consulting Service, Perth, 2007 
Economic Regulation Authority, Inquiry on Water Corporation’s Tariffs: Final Report, 
Economic Regulation Authority online,  
http://www.era.wa.gov.au/cproot/5587/24811/Final%20Report%20FINAL.pdf, [June 1, 
2009] 
Economic Regulation Authority of Western Australia, Water Service Operating License: 
Hamersley Iron, Economic Regulation Authority of Western Australia, 
http://www.era.wa.gov.au/2/425/51/licence_holders.pm  [June 1, 2009] 
Economic Regulation Authority of Western Australia, Water Service Operating License: 
Hamersley Iron, Economic Regulation Authority of Western Australia, 
http://www.era.wa.gov.au/2/425/51/licence_holders.pm [June 1, 2009], 
Economic Regulation Authority of Western Australia, Water Service Operating License: 
Water Corporation, Economic Regulation Authority of Western Australia, 
http://www.era.wa.gov.au/2/425/51/licence_holders.pm [June 1, 2009] 
Fluoridation of Public Water Supplies Act (1966) 
Pilbara Development Commission , Regional Information, Pilbara Development 
Commission, http://www.pdc.wa.gov.au/regional-information.aspx, [July 12, 2009] 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 103 of 107 
 
Haig, T, The Pilbara Coast Water Study, Department of Water, 2009, Hydrogeological 
Record Series, Report HG34 
Health Act (1911) 
Intergovernmental Agreement on a National Water Initiative (IANWI) (2004)  
Kerin, P, Water Market Barriers, The Australian online, 
http://www.theaustralian.news.com.au/business/story/0,28124,23613170-5014253,00.html, 
[July 20, 2009] 
Land Drainage Act (1925) 
Melbourne Water, Stage 3a Water Restrictions - Questions and Answers, Melbourne Water, 
http://www.melbournewater.com.au/content/water_conservation/water_restrictions/Stage_3a
_water_restrictions_-_questions_and_answers.asp?bhcp=1 [October 20 2009] 
MWH, Pilbara Integrated Water Supply Pre-Feasibility Study, MWH Global & the 
Department of Water, Perth, 2009 
National Water Commission Act (2004) (Cth) 
National Water Commission, 2009 biennial assessment of implementation of the National 
Water Initiative: Discussion Paper, National Water Commission, Accessed website  
http://www.nwc.gov.au/www/html/954-2009-biennial-assessment---list-of-public-
submissions.asp?intSiteID=1 [May 22 2009] 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 104 of 107 
 
National Water Commission “Capital City Water Use”, Australian Water Resources 2005, 
National Water Commission 
http://www.water.gov.au/WaterUse/Capitalcitywateruse/index.aspx?Menu=Level1_4_3, 
[October 11 2009] 
National Water Commission “How was water used by the economy?”, Australian Water 
Resources 2005, 
http://www.water.gov.au/WaterUse/Waterusedbytheeconomy/index.aspx?Menu=Level1_4_2 
[October 11 2009] 
National Water Commission, The Raising National Water Standards Program, National 
Water Commission, http://www.nwc.gov.au/www/html/347-introduction-to-rnws.asp, 
[October 20 2009] 
Queensland Water Commission, Medium Level Restrictions, Queensland Water Commission, 
http://www.qwc.qld.gov.au/Medium+Level+Restrictions [October 20 2009] 
Rates and Chargers (Rebates and Deferments) Act (1992) 
Regional Development Commissions Act (1993) 
Rights in Water and Irrigation Act (1914) 
SA Water, Water Restrictions and Permanent Water Conservation Measures, SA Water,  
http://www.sawater.com.au/SAWater/Environment/WaterRestrictionsConservationMeasures/ 
[October 20 2009] 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 105 of 107 
 
Schleyer, R & Rosegrant, M, “Chilean Water Policy: The Role of Water Rights, Institutions 
and Markets”, International Journal of Water Resources Development; Mar1996, Vol. 12 
Issue 1, p33-48, [Accessed from EBSCO database October 9
th
, 2009] 
Sydney Water, Water Wise Rules, Sydney Water, 
http://www.sydneywater.com.au/Water4Life/WaterWise/,[October 20 2009] 
Shire of Ashburton, Town sites, Shire of Ashburton, 
http://www.ashburton.wa.gov.au/community/townsites, [July 20, 2009] 
Shire of East Pilbara, Maps of the Shire, Shire of East Pilbara, 
http://www.eastpilbara.wa.gov.au/php_scripts/maps_of_shire.php, [July 20, 2009] 
Shire of Roebourne, “Location & Area”, About Us, Shire of Roebourne, 
http://www.roebourne.wa.gov.au/aboutus/aboutus.htm#area, [July 20, 2009] 
Trewin, D, Water Accounts Australia 2004-05, Australian Bureau of Statistics, Canberra, 
2006  
Town of Port Hedland, Annual report 2007/2008, Town of Port Hedland, 
http://www.porthedland.wa.gov.au/council/public_documents, [July 20, 2009] 
United Nations Statistical Division, System of Environmental-Economic Accounting for 
Water, United Nations, pg1-3 , Accessed website 
http://unstats.un.org/unsd/envAccounting/SEEAWDraftManual.pdf [May 19 2009] 
Water Act (2007) (Cth) 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 106 of 107 
 
Water Agencies (Powers) Act (1984) 
Water Boards Act (1904) 
Waterways Conservation Act (1976) 
Water Corporation Act (1995) 
Water Corporation, 2009-2010 Rates and Charges - Metropolitan Residential, Water 
Corporation Online, http://www.watercorporation.com.au/A/accounts_rates_metro_res.cfm, 
[June 27, 2009] 
Water Corporation, Historical Water Usage from Select Pilbara Towns, 2001 to 2008, Water 
Corporation, 2009 
Water Corporation, Onslow Water Supply Scheme Review, Water Corporation, 
http://www.watercorporation.com.au/_files/InfrastructureProjects/Onslow_Project_Informati
on_Issue_3.pdf, [July 20, 2009] 
Water Services Licensing Act (1995) 
Waters and Rivers Commission, Marble Bar Water Reserve: Water Source Protection Plan, 
Waters and Rivers Commission, Perth, 2000 
Waters and Rivers Commission, Nullagine Water Reserve: Water Source Protection Plan, 
Waters and Rivers Commission, Perth, 1999 
Tim Pidhirnyj Sustainability of Potable Water in the Pilbara Honours, SA&S 
Page 107 of 107 
 
World Wildlife Fund, Selection of terrestrial ecoregions, World Wildlife Fund, 
http://www.panda.org/about_our_earth/ecoregions/about/habitat_types/selecting_terrestrial_e
coregions/ [July 20, 2009] 
 
 
